20 vears ago this 4-high mill at the Stocksbridge Works of Samuel 


Fox and Company Limited was equipped with Timken bearings 


ot 45 inches o.d. on the back-up rolls. 

Recently the mill has been reconstructed with a roll length of 
82 inches to roll 6 ft. wide sheets. 

Che original Timken bearings were still in such excellent condition 
that they have been used in the reconstructed mill. 

British Timken, Duston, Northampton, Division of The Timken 
Roller Bearing Company. Timken bearings manufactured in 


England, Australia, Brazil, Canada, France and U.S.A. 


TIMKEN 


REGISTERED TRADE-MARK 


tapered roller bearings 





The 
greatest variety 


of COATED SHEETS 


Richard Thomas & Baldwins, pioneers of modern steel 
sheet manufacture, offer the widest variety of coated 
sheets. 

RTB hot-dipped and electrolytic tinplate are world- 
renowned; so are RTB heavily-tinned sheets, used for a 
wide range of applications from gas meters to dairy 
utensils. 

RTB ‘Speltafast’ galvanized sheets (flat and corrugated) 
and coiled strip, made in the most up-to-date plant of 
its kind, retain their tight coating of zinc spelter, which 
stands up to pressing and forming without flaking. 


There are RTB coated sheets 
FOR EVERY 
MANUFACTURING 
PURPOSE 


For example, RTB tin-terne, terne-coated and lead-coated 
sheets, all having a high corrosion resistance and lending 
themselves to easy fabrication, are used for a great variety 
of finished products ranging from petrol tanks to ventila- 
tion ducting. 

A recent RTB development is the ‘ARTBRITE’ series of 
P.V.C. coated sheets, available in various decorative 
finishes, glossy and matt, plain and patterned. Normally 
based on RTB galvanized sheets, ‘Artbrite’ sheets are 
resistant to abrasion and to a great many chemicals; 
further, they have extraordinary ‘workability’, being 
suitable for practically every operation that the RTB 
steel sheets will stand. ‘Artbrite’ sheets are weather- 
resistant. 


Richard Thomas & Baldwins 
(Sales) Ltd 


HEAD OFFICE: 47 PARK STREET, LONDON, W.I 
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light alloy atmosphere 
annealing plant with 
5O0teon charging machine 





This plant is a further example of Stordy 
experience in the field of light alloy heat treat- 
ment—it comprises three batch-type electrically 
heated furnaces, a 50-ton charging machine, 


loading and unloading racks and inert gas plant 


The 50-ton charging machine is fully 
mechanised with power operated, long 
travel racking and lifting motions. 
The heater batteries and circulating 
fans of the furnaces are designed for 
ease of removal for maintenance and a 
minimum of refractory is used in the 
construction 


Design staff, full manufacturing facilities, 
technical and service engineers in the 
field combine to provide a complete 
organisation for the design and manu- 
facture of heat treatment equipment 
batch and continuous furnaces, furnace 
atmosphere plant, handling gear in- 
cluding heavy duty charging machines, 
material handling systems, conveyors 
and ancillary equipment 


Photographs are reproduced by courtesy 
of Reynold T.!. Aluminium Ltd 


STOR DY ee ee. ee ee ee ee, ee ©) 2 Sea 
CUMBRIA HOUSE + GOLOTHORN HItlL + WOLVERHAMPTON 


Editorial Contents. page 561 Classified Advertisement pages. 103 
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SHEFTIELD 


Auxiliary Equipment for 
Strip Mills, Box and 
Tube Works 





Full range of Slitting Machines 
for .005” up to 1” thick Coils: 
6"- 48” wide and 1 cwt. to 10 tons 


FRED CAM (ENGINEERS) LTD,, 5 soun st., suerrieto 2 


Telegrams : “‘ Camshef, Sheffield 2°” Telephone Nos, 51824 and 52339. 





Awusa 
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Quite a problem this 


- » trickiey now that Wwe’ 
‘ 


USING Stainless sp el! 


Can we solder it . - - 

yet be sure of a 
i ry eee 

ny Mi perfect joint? 


i 


Using a new process? 


tH \ 
| Planning a new product? Using a new material? 


The jointing problems that 
these produce can now be solved for you 
—free of charge—by the new service that FRY’S now 
offer to Industry . . . “‘ The Solder Advisory Bureau”. 
Whatever your jointing problem, send it to FRY’S. Their 
Confidential Report on your problem is 3] 


completely free and contains expert recommendations. 


—It costs nothing to find out from 


Gi YAY sovver ADVISORY BUREAU 


Anew Service to Industry by Fry’s Metal Foundries Ltd., Tandem Works, 

Merton Abbey, London, S.W.19 Telephone: MITcham 4023 (7 lines) 

Also at 

MANCHESTER * KIDDERMINSTER «© GLASGOW ~*~ DUBLIN 
MRPI114 


























press tools 

jigs 

checking fixtures 
gauges 

routing templates 
foundry patterns 
core boxes 
vacuum forming moulds 
drop hammer dies 
stretch dies 
rubber bed tools 
keller patterns 
welding fixtures 
spinning chucks 


double-action draw dies 


A GCOMPLETE 
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formulated 
epoxy resins 
and tooling 


CVA EPIFORM formulated resins give high 
dimensional accuracy, high compressive 
strength; high impact strength; good resist- 
ance to abrasion and corrosion; absence of 
cold flow and good adhesion to metal 
inserts and lifting bolts. 


CVA EPIFORM tooling has the advantage 
of reduced cost and time of manufacture; 
reduced weight; ease of manufacture; modi- 
fication and repair, and requires lower 
toolroom equipment investment. 


In addition to the complete manufacture of 
patterns and tooling, CVA offer a full 
technical advice service on the use of 
EPIFORM materials which can be supplied 
separately for customers’ use. 


PLASTICS 








ACCREDITED FORMULATORS 


a KEARNEY & TRECKER-—C.V.A. LTD. 
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5ft. DIAMETER DRILL JIG 
PRODUCED AT ONE-THIRD COST 
AND ONE-SIXTH WEIGHT OF 
CONVENTIONAL STEEL JIG 












The illustrations show some of the 
stages of fabrication. A drill bush location 
plate is spigoted to the prepared work- 
ing surface-bushes and metal inserts 
are positioned and fixed with wood 
screws and the ‘dam’ is built up—after 
fabricating the main ring the final step is 
to cement in the structural members. 












TOOLING SERVICE 


(MACHINE TOOLS) LIMITED 


GARANTOOLS HOUSE PORTLAND ROAD - HOVE - SUSSEX 
Telephone HOVE 47753 Telegrams Carantools, Pertsiade 


LONDON - BIRMINGHAM GLASGOW - MANCHESTER - BRISTOL 





—_— « —<—<«_ 
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Rust preventives: Metacon rust Strippable coatings: Dewatering rust 
Most of the Croda range are | remover: not only | Crocell: hot dip preventives: 
based on lanolin called removes all rust § thermoplastic coating { lanolin based 
the finest organic metal from ferrous protects metal parts dewatering oils 
protective compound by metals but also from corrosion and remove all 

the National Physical in the same mechanical damage. moisture from 
Laboratory.Asmanufacturers | operation gives Rhinohide: tough metal and leave 
of lanolin, Croda can offer the metal a plastic applied by an oily rust 
rust preventives at highly rust preventive spraying, protects preventive film 
competitive prices coating large parts on the surface 




















Croda Lid, Cowick Hall, Snaith, Goole, Yorks; and London, Manchester Edinburgh, Verviers, Milan, New Tork 








wero ew wee ae ae aera? wa = 


—— <> . 
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Send now for illustrated catalogue and technical data to 


BRAUER ‘Quick Action’ TOGGLE 
CLAMPS are saving thousands of man- 
hours wherever they are used in industry. 
Their fast and effortless action gives 
powerful, accurate holding. Whether you 
are drilling, milling, welding, brazing, 
glueing or bonding, etc. in metal, wood 
or plastic materials BRAUER ‘Quick 
Action’ TOGGLE CLAMPS will save 
you time and money. 


BRAZING 


The illustration shows a number of 
BRAUER ‘Quick Action’ TOGGLE 
CLAMPS types T.C.25 and T.C.80 
being used to advantage on a brazing jig 
for the production of instrument panel 
frameworks by F. T. Davis (Kings 
Langley) Ltd. 

Brauer Clamps are providing the accu- 
rate and even clamping pressures that 
prevent distortion and enable the frame- 
works (see inset photograph) to be made 
to the very close limits called for. 














Dept. 24, F. BRAUER LTD., Harpenden, Herts. 
Member of the Cope Allman Group 





Makers of Europe’s largest range of Toggle Clamps 
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The snail, most thought- 
fully, goes to some 
pains to reconcile his 
own needs with those 
of the conchologist. 
e As home and protection, 
his shell must be tough, 
portable, and very much 
made to measure. At 
the same time, it must 
have just those qualities 
which—in due course— 
will delight the collector. 
) e Sheet steel from the 
City of Steel follows ito 
less closely its intended 
purpose. Each order 
is treated as a separate 
assignment so that 
MADE TO M EASU RE you, the manufacturer, 
get the particular kind of 
steel your product needs. 
@ Steel, in fact, made to 
measure—to your exact 
requirements. 





K 


THE STEEL COMPANY OF WALES LIMITED 






























































a 


) 





WILKINS & MITCHELL 


¢y —_- . 


STRAIGHT-SIDED 
SINGLE-ACTION 
T.R. SERIES 
POWER PRESSES 
Wilk 1, 2 and 4 POINT 
SUSPENSION 





These many features, 
essential for 

greater productivity 
are embodied in this 
range of Wilkins & 
Mitchell Power Presses 


—the presses that 
cut costs .. 


e HIGH TORQUE CLUTCH 


@ DEEP-BEAM 
ALL STEEL SLIDE 


ALL-STEEL HEAVY 
SECTION FABRICATED 
CONSTRUCTION 


@ FULL ECCENTRIC DRIVE 
HEAVY DUTY DEEP 
GUIDED DIE CUSHIONS 

BUILT-IN DRIVE 

ae FOR AUTOMATION 

FUNCTIONS 

FULL-FLOW 


CIRCULATING 
LUBRICATION 
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HABERSHON Before any slab of steel is selected for hot 


rolling into Habershon strip, it is subjected 
to *‘ wheel-abrating ”’. This high-velocity bom- 
STEEL STRIP bardment not only cleans off rust and scale, 
but it clearly reveals any surface faults in the 
metal 
GETS OFF TO The photograph clearly shows the effect of this 
preliminary process, by which Habershon’s 
ensure that their strip is right—right from the 


A CLEAN START start 


Habershon. ..... 


means quality in quantity 


J. J. HABERSHON & SONS LTD., ROTHERHAM. Tel: 2081 (6 lines) 


London: Enterprise Works, Angel Road, Edmonton, N.18. Tel: Edmonton 508! 
Birmingham: Daimler House, Paradise Street, 1. Tel: Midland 1966 
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The new Lockformer Button-Punch Snap Lock 
Machine is now standardized, and sold at a small 
fraction of what special machines cost. 

it makes both the receiver lock and the button- 
punched right angle flange—makes them both 
with the same speed, simplicity and dependa- 
bility for which all Lockformer equipment is 
famous. 

SPECIFICATIONS 


@ 24 to 30 gauge capacity @ Standard speed about 45 fpm, 
pe speeds on request @ All steel forming head 

Hardened ground shafts @ Case hardened steel forming 
rolls @ Machine cut gears and roller bearings throughout 
@ Made and guaranteed by Lockformer and Oliver. 
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Button-Punch Snap 
Lock Machine is now 
a Standard Model! 











here’s why this lock is so popular: 


1 No hammer-over-edge, no hand tools needed for 


assembly. Just insert the flange and press home. 
That's all there is to it. 


2 Equally good for either square or round duct.* 


Unlike conventional snap-locks, lock is at corner of 
square duct rather than in middle of one side. 


Both round and square duct can be nested for storage 
or delivery, completely assembled on the job. 


4 It's fast, neat, fool-proof and permanent. 


*Auxiliary rolls for offset with button punch available upon 
request. 


Write for complete details and prices 


OLIVER 


TELEPHONE BLACKFRIARS .« 95C 


MACHINERY CO:LTD 


196 DEANSGATE MANCHESTER 3 


TELEGRAMS UNR/IVALLEO 


MANCHESTER 
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W34. 4-ft 14 gauge 


2008 Bending Brake 


FOR TIGHT BENDS AND STRAIGHT EDGES 
use the 


CHICAGO BOX AND PAN 
BENDING BRAKE & at 


It performs all the work of an ordinary folder, plus the wide 
variety of jobs made possible by the sectional fingers. The 
fourth sides of boxes, including internal flanges, radius 
bends, bend and press work, channels and narrow trunking 
can all be done. 

Made in a range of sizes :—4-ft, 6-ft and 8-fe « 14 gauge 


6-ft and 8-fe x 10 gauge 
Also bench models 2-ft and 3-ft « 18 gauge 


OLIVER MACHINERY cO.1TD 


TELEPHONE BLACKFR/AA TELEGRAMS ALLEL MANCHEST 
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DUCTILE SHEET STOCKISTS LTD 
DUCTILE HOT MILL LTD 

DUCTILE COLD MILL LTD 

DUCTILE BRIGHT DRAWN LTD 

DUCTILE PLANETARY MILL LTD 
MONMORE TUBES LTD 

The DUDLEY PORT ROLLING MILLS LTD 
SAMUEL GRIFFITHS (WILLENHALL) LTD 
REX ARNOLD & CO. LTD 

METALON STEELS LTD 

SECTIONS & MOULDINGS LTD 


TUPOST LTD 





say STEE-E-e-«. eee 


and smile (you can afford to)-smile in 
the knowledge that you can buy the BEST when it 
comes to STEEL, whether it be — Plain, Plastic 
Covered or Electro Galvanised STRIP, 
SHEETS, TUBES, BARS, COLD FORMED 
SECTIONS, POWER PRESSES, 
TUBULAR & GENERAL FABRICATIONS 

You know of course from where? 


from DUCTILE 


DUCTILE STEELS LIMITED - WILLENHALL - STAFFS -: Phone 60! (P.B.X.) 
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a 


te, * 


“Maybe you 
could express it 
a little better Eocene 





“Well, a chuck is just a 
chuck unless it is a chuck made 
by Jacobs when it is a genuine 
Jacobs chuck the best known 
~~ name in chucks!” 





“Your dealer can supply 
genuine Jacobs chucks 
in all sizes for light medium 
or heavy duty tools and 

machines” 


INSIST 
ON 
GENUINE 


Sacobs 


CHUCKS THE JACOBS MANUFACTURING CO. LTD., ARCHER ROAD, SHEFFIELD, 8 
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nent 


BY-PASSING 


trouble and cost 





where hot or corrosive gases are present 


AIRSCREW BIFURCATED FANS are specially 
designed to handle hot or corrosive gases. 
The split casing of these direct drive axials 
enables the gases to by-pass the motor, 
thereby protecting it from their effects and 
lengthening its life. Bifurcating also makes 
possible the simple installation of these fans 
in line of ducting, without need for curn- 
bersome and costly belt drive or extended 
spindle. 

Other advantages of isolating the motor 
compartment are easy access and the fact 


that the motor can work at near ambient 


. 
ALrsScCcrew 


Please write for details to: 
iy ISR ORR SION GE AA THE AIRSCREW COMPANY & JICWOOD LIMITED 
& £ 4 s Ss = suUsto ers “e » 

ppl) PP ' + WEYBRIDGE - SURREY * TEL: WEYBRIDGE 2242/7 


ments. Casings in heavy welded mild steel, and . 
impellers in cast aluminium alloys. Finish can be Manufacturers of all types of Axial Flow, 


varied to suit the particular application. Centrifugal, Aircraft and Cooling Tower Fans. 


wes— 92 


temperature. 


12°—27° diameter with motors for 400, 3 phase, 50cycles 











AuGusT 1960 SHEET METAL INDUSTRIES 





Boru at Vickers. 

All types of extrusions 

in brass. Fine limits, 

good quality, quick delivery. 
Write or phone 

for information to: 

Non-Ferrous Metals Department 
(Division 2 ), 
Vickers-Armstrongs (Engineers) 
Limited, 

Elswick Works, 

Newcastle upon Tyne. 
Telephone: 33101 


Brass extrusions by VFGERERS 


Vickers-Armstrongs (Engineers) Limited 














18 SHEET METAI INDUSTRIES AuGusT 1960 





British 
Industry 
specifies 

FALKS 


al 
- 





Lighting Installation in a factory built for De Havilland Propellers Ltd. 
Architect & Engineers: Munro & Partners Consulting Engineers: George R. Clay, A.M.I.E.E Electrical Contractor: M. G. Bailey (North West) Limited 
A FREE LIGHTING SERVICE FALKS, the long-esrablished lighting specialists 

designers and manufacturers of all types of fittings 

Our expert lighting engineers based in all principal cities of the U.K., 

will without obligation, advise you on any lighting problem large or 

small and prepare lighting plans for your approval 


Write for Industrial Lighting Catalogue 


PLANNED, EFFIC:ENT LIGHTING saves money all along the line 


FALK, STADELMANN @ CO LTO 





91 FARRINGDON ROAD, LONDON, E.C.1. HOLborn 7654. London Showrooms: 20/22 MOUNT STREET, PARK LANE, W.1. MAYfair 5671/2 
AP 128 











; ‘ ei I NATional 0345 
TELEPHONE: P R I (10 LINES) 


COMPANY LTD 
























STEEL SHEETS 
& PLATES 


COLD REDUCED 
HOT ROLLED 
ENAMELLING GRADES 
ZINC COATED 
LEAD COATED 
TINNED & GALVANIZED 
PLASTIC COATED IN COLOURS 


SHEARED to your sizes 


M.S. BARS 


FLATS, ANGLES, ETC. 


. | 
TINPLATES y 
ELECTROLYTIC & HOT DIPPED — 
® 
ALUMINIUM SHEETS 





ACCREDITED STOCKISTS FOR JOHN SUMMERS & SONS LTD. 
PLASTIC COATED STEEL SHEETS IN TEN COLOURS 
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COWLISHAW 


WALKER 


400 TON 
PRESS 


outer casings 
for the famous range of Bratt 
Colbran gas fires at their 
Wembley works. 

This advanced and highly 
efficient design of gas fire sends 
convected warm air to every 
corner of the room in addition 
to the normal radiant heat. 





















































SoS Hy 
Bs | 
tT | COWLISHAW WALKER PRESSES with their 
| | lee | fine craftsmanship and inbuilt dependability have 
| J YD that extra frame and slide rigidity which guarantees 








better pressings and longer tool life. 


COWLISHAW, WALKER & CO. LIMITED 


Biddulph, Stoke-on-Trent Telephone: Biddulph 3254 Telegrams: Cowlishaw, Stoke-on-Trent 
London Office: 117 Victoria Street, Westminster, London, $.W.1, Telephone: ViCtoria 5472 












BROMFORD 


IRON & STEEL CO. LTD. 
BROMFORD LANE, WEST BROMWICH, STAFFS 


Telephone: 
WESt Bromwich 252i. 


Telegrams 
Bromford * West Bromwich 





















oO 
| 0 FLYWHEEL 


—— 


ith this range of Bliss Inclinable 


Power Presses the operata eee 
new in visual design, tech : - | 5 FLYWHEEL 


refinement and ease of 








Many new features aré 9 a FLYWHEEL 
ter performance, tro GEARED 


3 Sega 
GEARED 
45 FLY WHEEL 
GEARED 

65 Bote 
GEARED 
= 
GEARED 
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Only 


SCIAKY PATENT 
THREE-PHASE 


makes it possible 
with 


SPOT WELDING 


Only the Sciaky Patent Three-Phase balanced 
load system of Resistance Welding can produce 
welds with the consistency, quality and strength 
demanded by the modern highly stressed 
automobile wheel. Wherever quality and strength 
are vital considerations, where even lives are at 
stake, Sciaky Patent Three-Phase is the only answer. 
Three-Phase costs you less to install and operate 
too! —- gives a power factor of 85% or better and 
permits four times as many welders to be used on 
the same power line as an equivalent A.C. welder. 
Three-Phase provides for complex electronic 
programming for “‘difficult’’ materials and 
completely eliminates costly current 
compensator devices. 

There are many other ways that Sciaky Patent 
Three-Phase can improve the quality of your 
welding and save you money. Write now for fully 
illustrated bulletin No. 132 or phone your local 
Sciaky applications engineer for further details. 


Py tae Lat 


These wheels are welded at the rate of 900 per hour on a Sciaky MGT 8 Three-Phase Multi-Spot 
Welder. Eight spot welds, giving 50% greater shear strength than 12 rivets, fix the spider to the 
rim, completely eliminating rivets and ensuring a pressure-tight joint to meet tubeless tyre 
requirements. How's that for Sciaky ‘“Three-Phase” reliability? 





Le: vA eee eet 


SSIciaky 


SCIAKY ELECTRIC WELDING MACHINES LIMITED, Falmouth Road, Slough, Bucks. Telephone: Slough 25551 
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HYDRAULIC 
ower 


: 
> (ARG. 


yt of 
—.5 9 





° 
arnoiv® 


oun oot M 
t sk 


The convenience and simplicity of CON- 
TROLLED HYDRAULIC PRESSURE 
harnessing almost limitless power, lends it- 
self to many applications and proves to be 
an increasing influence on the pattern oj 


modern engineering design 


The examples we show of presses are only a This type of press can be supplied in any reason- 
able length and capacity. The illustration shows 

small selection but enquiries for equipment a 40 tons capacity press which is capable of bend 
. ing }” plate and accommodates six feet width. A 


covering an) applic ation of hydraulics single ram machine is supplied for plates up to 
4 wide and additional rams are added to suit 


receive careful consideration by the size and power required. The power required 
depends on the gauge of plate but also on the 


Hydraulic Division de Signers. width of the * V ° opening on the bottom too 
This example has a 3” daylight and tools and 


, . a 6” stroke. It is operated by a high-speed pump 
When heavy loads are to be moved or heav) 
pressures applied with precise control, 
Tangye Hydraulic equipment provides the 


necessary power ASK FOR CATALOGUE No. 797 


TANGYES LIMITED 


SMETHWICK BIRMINGHAM PHONE SME. II8I 


OFFICES AT LONOON MANCHESTER A GLASGOW FOR EXPERT ADVICE 


AD NO71 





NATIONAL 
STEEL 


SHEET METAL INDUSTRIES 


LEOPOLD 
LAZARUS 
LIMITED 


UNITED KINGDOM REPRESENTATIVES 


for 


NATIONAL STEEL CORPORATION 
of Pittsburgh, Pennsylvania, U.S.A. 


Incorporating the... 


WEIRTON STEEL COMPANY 
GREAT LAKES STEEL CORPORATION 
THE HANNA FURNACE CORPORATION 


Due to the opening of the St. Lawrence seaway, we can 
now favourably compete in the supplying of 


Hot & Cold Rolled Strip 
Hot & Cold Rolled Sheet 


Also:— 
Tinplate and Blackplate, etc. 


CITY WALL HOUSE, 
79-83 CHISWELL STREET, 
FINSBURY PAVEMENT, 
LONDON, E.C.1 


Telephone: MOORGATE 5688 
Telegrams: ORMINLAZ LDN. 
Telex: G.B. L.N. 28872 





Whatever you make, you are pretty 
certain to be using Spire speed fasteners 
of one sort or another. But we want to 


remind you that there are now over 600 


different types. Some of these may be new 


Call in our Technical Representative 


INDUSTRIES 


to you—one of them may be the answer to 
an assembly problem that you hadn’t 
associated with Spire fastenings. We are 


always happy to examine your product 


and make specific recommendations. 


he’s a fastening erpert. 


Enquiries to: SIMMONDS AEROCESSORIES LIMITED 


SPIRE SPEED NUT DIVISION 


BYRON HOUSE, 7/9, 81 
Tel: WHItehall 5772 


Head Office & W 
Branche 


A MEMBER OF THE FIRTH CLEVELAND Group 


JAMES’S ST.. LONDON, 8.W.1 


3: TREFOREST, PONTYPRIDD, GLAMORGAN, 
Birmingham, Manchester, Glasgow, 
Stockholm, Copenhagen, Ballarat, Sydney, 

Johannesburg, Naarden, Milan and New York. 


CRC $28 
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THE ABC OF WELDING CONTROL 





Accuracy and reliability 


of welding control are 





ensured by installing 


“ENGLISH ELECTRIC’ 





ignitrons, available from 
stock in the international 
sizes A, B and C. 

The B and C sizes can be 


fitted with thermostats. 





Technical literature on “ENGLISH ELECTRIC’ 


ignitrons will be sent on request. 








THe ENGLISH ELECTRIC Company Limitep, MARCONI House, STRAND, LONDON, W.C.2 
Rectifier Substation Department, Stafford 


STAFFORD PRESTON RUGBY BRADFORD Liver Poos ACCRINGTON 
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Forged Steel 
Die Blocks 


we OTC. 
. ¢. ©. 


Dies from Firth Brown Steel Die Blocks 


ALLOY STEELMAKERS . FORGEMASTERS STEEL FOUNDERS . HEAVY ENGINEERS 
THOS FIRTH & JOHN BR Ww oN l t Tec HEFFIELO ° ENGLANO 
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To these 
customers’ 
questions 


about 
Is it 


readily stained ? 





Gnamel 


She Lifetime Finish 


these 
are the 


answers 


“> Any temperature up to 450°C 
Normal qualities resist domestic fluids. Special chemical 
and detergent-resisting grades also available. 
Has greater hardness than any paint, plastic, or 
synthetic finish. 


A damp rag usually suffices. Cannot harbour germs, 
being non-porous. Cleans as easily as china. 


Almost any colour, plain or marbled shaded, mottled, 
or lustre. All are absolutely fadeless. 








Get into touch 

with the leading 
Vitreous Enamellers 
to the Trade. 


THE RUSTLESS 


IRON CO. LTD. 
Trico Works 
Keighley, Yorks. 
Telephone 3737 
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VNCUN 


A NEW 
16m.m. SOUND FILM ON 


MEENAN 


wire and strip forming 


This 20-minute film is the 
first comprehensive production 
of its kind showing in clear 
and understandable form the 
intricacies of the automatic 
production of piece parts 
from wire and strip 











gore 
WIecKMAN @M LIMITED 
to PUBLICITY DEPARTMENT, BANNER LANE, COVENTRY. Telephone: Coventry 65231. 
549 F26 
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SHEET: EXTRUSIO 


Users of aluminium can now reap the 
benefits of Grades service! From now onwards 
full stocks are being maintained to meet every 
demand at short notice. 

In addition to a comprehensive range of 
standard size sheets and plates to BS 1470 
and other related specifications, our modern 
warehousing facilities and equipment enable 
us to offer you cut sheet, strip and mill length 
coil prepared to the sizes you require. This 
saves you time and money; eliminates scrap 
and unusable off-cuts. 

We can also offer Rounds, Squares and 
Hexagons in free-machining alloys. If you use 
Angles, Channels, Tubes and other extruded 
sections, we have these too. 

Prompt deliveries by road throughout the 
Country. You can put an end to your stock 
problems by sending your enquiries to us 


ALUMINIUM DIVISION O 


GRADES .. 


HANWORTH LA 


NRP 3091 


Telegram 
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Electronic Control 


from simple timing relays 
to complete process control 


systems 


A E I specialists will advise you on... 


> precision control of motor drives 
> voltage control 

> photo-electric process control 

> control of resistance welding 

> remote control of cranes 


> machine-tool control 


Please write for technical data. 
Give us details of your control problems, and we 
shall be glad to assist you. 


Associated Electrical Industries Limited 
Electronic Apparatus Division 
NEW PARKS, LEICESTER, ENGLAND 


Asma 
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No! Ring Smethwick 2121 


for all industrial furnaces 
INCANDESCENT SMETHWICK - ENGLAND 


16/22E /60 
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‘STEEL SHEETS 


STRIP MILL COLD REDUCED 


STRIP MILL HOT ROLLED 
ALL GRADES AND QUALITIES 


BLACK C.R.C.A. P.F. 
ZINC COATED 
GALVANIZED FLAT & CORRUGATED 
LEADCOATED AND TINNED 


SECTIONS | 


ROUNDS 
FLATS ANGLES 
SQUARES HALF ROUNDS TEES 


(MEDIUM & HEAVY M.S. PLATES 
SAMUEL MERCER & CO. 


STEEL STOCKHOLDERS. ESTABLISHED 1900 


ELDON STREET HOUSE * ELDON STREET 
LONDON, E.C.2 


Telephone: BISHOPSGATE Telegrams: RECONCILED 
5651 4 lines AVE. LONOON 












































Warehouses: PADDINGTON NEW YARD, G.W.R., ALFRED ROAD, HARROW ROAD, W.2 





























36 SHEET METAL INDUSTRIES AuGust 1960 











High Quality 
High Efficiency 


RESISTANCE WELDERS 


for all purposes 


Specifically designed to reduce operator fatigue to the 
absolute minimum, S.R.W. Resistance Welders give a 
proportionately higher productivity rate with consequent 
reductions in overheads and operating costs. 

They are of extremely robust construction, can oe 
depended upon for complete reliability and all machines are 
guaranteed for 12 months against defective workmanship and 
design. 

Good delivery and the services of our qualified technical 
staff are available to advise on your welding problem. 





{Manufacturers of all types of Welding Machines including: Foot and Air 
Operated Pivot Type Spot Welders. Vertical Sliding Head Spot and 
Projection Welders with full electronic control. Seam Welders. Flash 
Butt Welders. Rivet Heaters. Auto Wire Butt Welders. Vertical Sliding 
Head Electric Resistance Hot Closing Machines with full electronic control 
of pressure and current. 





Ilustrated top left is a 16 K.V.A, + 25 K.V.A, Foot Operated Spot Welder. 


Bottom left is shown an 80 K,V.A, combined Spot and Projection Welder. 
Other capacities available. 





STANDARD RESISTANCE WELDERS LIMITED 


MAYPOLE FIELDS * CRADLEY - STAFFORDSHIRE 











"Phone: CRAdley Heath 69421. "Grams : Endurance, Cradley Heath. 
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Hardened 


For an illustrated leaflet A108 on NPK 
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You can see here why Nettlefolds-Parker- 
Kalon Screwnails make stronger fastenings. 
The hardened spiral threads cut into the 
metal and worm into the wood like a screw. 
Besides holding the metal firmly to the wood, 
these threads prevent the Screwnail from 
backing or pulling out. No punch is needed 
to make the starting hole—the hardened 
needle point easily pierces light gauge sheet 
metal, without bending or breaking. Every 
Screwnail goes in and stays in. 

Nettlefolds-Parker-Kalon Screwnails finished as 
plain steel or cadmium-plated, are supplied in 
boxes of 1,000 in each size. They are available 
with countersunk, round, flat and large round 


heads. 


crewnalls 


Hardened Screwnails, please write to: 
GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., BOX 24, HEATH STREET, BIRMINGHAM 18. 


TELEPHONE SMETHWICK 1441, TELEX 33-239. 





s/sc.re/2008 
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A Squeeze Drew or Bow 








ELECTRO- 
HYDRAULIC 
HAM MER- 

PRESS 


This is a 400 ton Press 





with an 8: ton blow 


—the largest of a range 


from 75 tons upwards 


PAUL GRANBY & CO.LTD. 


39 banana hn tingly chloe LONDON :-SWI 
LONDON Cables: POWAFORGE, LONDON ai 
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by road and rail- 





steel from 








: SF Make sure 

_<"@ your name is 

=: included in our A 
ey monthly stock 

— . on 

Sq, list mailing 


~ ora ae 





pistrisutors OF () DEXIQN store ances (Enquiries should be addressed to the Dexion Dept.) 


"James Austin & Séns Ltd 


Steel Stockholders 





= ’ 
ESTABLISHED 1850 ) 


Thornhill Iron & Steel Works, Dewsbury,Yorkshire. Tel: Dewsbury 1750 (7 lines) Grams: Austins, Dewsbury, Telex No. 55-129 
LONDON OFFICE: Kirkman House, 54A Tottenham Court Road, London, W.!. + Telephone: Museum 1064 
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ACID RECOVERY OR DISPOSAL 
THE COMPLETE SOLUTION 


SULPHURIC ACID 0n high speed strip lines the new Kestner Recovery Plant offers maxi- 


mum economy—freedom from fumes and low maintenance—low capital cost. 


HYDROCHLORIC ACID 0n batch or continuous processes—a new process developed 


and used on the Continent—no by-product—good economy—no fumes. 


SULPHURIC ACID 0n batch processes with limited output the well proven Kestner-Fakler 


process still offers the least expensive answer. 


SULPHURIC ACID 0n non-ferrous plants the standard Kestner Recovery Unit regen- 


erates acid and recovers copper—no discharge of effluent—low maintenance 
and running costs—easily marketable by-product of electrolytic copper. 


MIXED ACIDS Where acid recovery cannot be applied Kestner offer a complete range of 


neutralising plant employing various standard units. 
May we give you further information? 


KESTNER EVAPORATOR & ENGINEERING CO. LTD. 
5 GROSVENOR GARDENS, LONDON, S.W.1 


hk ALL 





THE CHEMICAL ENCINEERS 




















FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 486! 




















Fine Wire Welding 
with the Quasi-Arc LYNX 
and new ST.2 TORCH 


NEW GAS-SHIELDED 

BARE-WIRE EQUIPMENT FOR MILD STEEL* 
The revolutionary ST.2 arc welding torch is new, 
it's sleek, efficient, and a pleasure to handle. The 
ST.2 is the production man's short cut to greater 
efficiency and lower welding costs. With this tool 
and the well-known LYNX wire feed equipment 
you can now weld mild stee/ semi-automatically :— 
e@ In any position—flat, inclined, vertical (up or 

down) and overhead. 

Down to 20 swg. sheet—and for thick plate as 
well. (Wide gaps can be tolerated.) 

Four times as fast—on thin sheet compared with 
other methods. 

Economically—high welding speeds—fine wire 
on large spools—inexpensive gas shield- 
ing—all add up to big cost reductions. 

With minimum distortion—and easily controlled 
penetration 

Easily—usir.g the featherweight torch, LYNX 
wire feed unit, and specially designed 
slope-controlled rectifier; with shielding 
by CO, or Argon gas mixtures 


* ST.2 weld 1 for stainless steels too, with Arqonox 


shielding. For full details write for TC.207 


QUASI-ARC LIMITED + BILSTON + STAFFORDSHIRE 


Telephone Bilston 41191 A bo Company 





Quasi-Arc (11Q@7:)) world leaders in arc 


welding 


C gamma 05? 


OO 





**GODINS "’ Formed Sections 
are produced in 
STEEL - COATED STEEL - STAINLESS STEEL 
ALUMINIUM ALLOY - BRASS, etc. 


and further processed for various articles to your own 
specifications. 
Sections formed from strip up to 16” wide x 8 s.wy 
to 30 s.w.g. thick, either in straight lengths OF ss 
) fabricated to buyers’ requiremem ii 








“THE gator OF STEEL SECTIONS 10. NEWPORT, MON. 


TELEPHONE -NEWPORT 65401 (PB.x FLEGRAMS = GODINS,NEWPORT, MON 
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VERSATILE 





HUMPHRIS 


EPO 


to cope with BASIG 
those varied GUARDED 
primary and secondary ROLL FEED 
applications which form DIAL FEED 
the backbone of 
modern press work 


DEEP THROAT 


each press complete, 
ready to run 

(and start earning 
its keep) 

with the minimum 
of ‘‘extras”’ 


Why not compare the full 
specification with the attractive 





price? Basic models available 
from £415 ex works. 











HUMPHRIS & SONS LTD - POOLE - 


TELEPHONE : POOLE 1800 TELEGRAMS : HUMPSONS 
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Capstan and auto- 
matic work and 


sheet metal press- 





— ings in any metal, 


g any finish, any 


— quantity. 


“OY 
5 
? 


~~ 






GRIFFITHS, GILBART. LLOYD. 
EMPIRE WORKS 

PARK ROAD. 
BIRMINGHAM, 18 


TELEPHONE NORthern 6221 










* AND pHO® aia 


J. F. RATCLIFF (METALS) LTD - NEW SUMMER STREET + BIRMINGHAM 19: 
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aluminium foil 
or armour 
plate 


Left: 14° Pressure 
Regulating Roller Leveller 









Bettom 
ure Regulating 


eller 









Nolier I 





The Head Wrightson Machine 


Company manufactures a very wide 





range of roller levellers for 
levelling from aluminium foil 
to heavy steel plates 
Further information is available 
on request and our Sales 
Engineering Department will be 
pleased to give advice. For 
immediate service telephone 
Middlesbrough 43401 


THE HEAD WRIGHTSON MACHINE CO LTD 


COMMERCIAL STREET MIDDLESBROUGH 
LONDON JOHANNESBURG SYDNEY and CALCUTTA 


eccletal bet web pele Siler 5 allimaall 
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NO DOUBT ABOUT IT, 


© Crosland dies cut costs as 
; cleanly as materials for these 
aS | important reasons. They blank 
os ntools and pierce in one operation 
Se. ° They are an amazingly cheap 
ae method of tooling steel, non- 
(@) ferrous and non-metallic 

materials. They save up to 


96°,, bench time compared 


on) with hand methods on short 
b = to medium non-repetitive runs 


. They are infinitely cheaper 
oume | than orthodox tools. Their 
° super-hard steel cutting edges 

are set in a densified laminated 

material of high tensile 


BLANK AND strength and give clean, even 


results. And they’re cheap to 


PIERCE DIES maintain and modify 








CROSLAND 


These arefacte -Powethemt youroft! 











Write for fully descriptive literature to: 





BREDBURY . NR. STOCKPORT Telephone: WOODLEY 2621/2 












COLD FORMED 
METAL SECTIONS 











Almost any profile up to 7} in. deep 
and 24 in. developed width, in mild 
steel, aluminium, brass and copper 
from } in. down to 26 gauge. 











AYRSHIRE 
DOCKYARD CO. LTD. 
IRVINE, AYRSHIRE Irvine 2271-3 
LONDON: Grand Buildings, Trafalgar 


J, / ; a ad F Square, W.C.2. Trafalgar 6651. 
/ a Parkhouse St., St. Helens, Lancs. 





vA y, | af St. Helens 2639 
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SHIMWELL’S ‘LONDON’ KNYGHTS... 


- 


fondon shines in Battle 


In fere of ruste, the enymie stade shelter’ed 
withe dejectione 

While ’ thru the rane, without affraye 

The ‘ London’ Knyghts fayre won the daye 
Then, all tryumphant cride “ Huzzay!” 
For ‘ London ’-brande protektion. 





a —————___ 
Re 
/ theres, 
/ fore take 
ot Stele note, ye wh -~ 
that «7. 10 all thy, ‘ale 
thyke- “coted with ondon’ Shetes. we 1g8 Mayke | ©) 
dw ( 
shete rs ' 1th tin or lede ‘tons “ypped and 
© Of er: 20n 
Wear a &tater strength ded to the 
nd Wether © 48aynst ray ag 
excellent properties and some C > \ me 
he endle applications of _——— 
* London rand sheets, will 
ent grat m request = 






Onan oo” SHIMWELL & C’ LTD & 


WELLINGTON ROAD, LEYTON, LONDON, a0. LEYTONSTONE 2281/2 





GUILLOTINES 





@ Cutting lengths 4’ to 20’. 

@ Thicknesses 4” to 1”. 

@ Hydraulic hold-downs. 

@ Front controlled back gauge. 
@ Thick or thin 
material cut 
without altering 
knife clearance. 





LANCING 
MACHINE TOOLS LTD Sole Agents for NOBS & CO., THUN, SWITZERLAND :— 


LANCING MACHINE TOOLS LTD. 


COMMERCE way . CARS ING Sa Sta 


Telephone: Lancing 3410 


LONDON OFFICE: 3, Clement’s Inn, W.C.2. Telephone: CHAncery 4074/5 
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Meeting your needs in STEEL SHEET » TINPLATE - BLACKPLATE 





Large stocks of John Summers hot 

rolled and continuous mill cold reduced steel, 
in all qualities. FULL FINISH/E.D.D. and 
guaranteed vitreous enamelling grades. 


ON AIR MINISTRY LIST 
OF APPROVED SUPPLIERS AND 
AIR NAVIGATION REGULATIONS 


Stock material re-sheared to 8ft. long 

by }” thick, and thinner. 

Circles are supplied up to 40 in. dia. by 14G 
and thinner. Write for our useful 
brochure : ‘King’s Vade-Mecum’ 1959 
edition, a complete gauge table and 
synopsis of materials supplied. 

Contact our Head Office at :— 


Mechanical gauging and sorting tables, with battery of shears for redimensioning unit sizes. 


WILLIAM KING LTD 


(Formerly Edmund Boughton & Ce 


S.C. Worley, Principal 


PARK STREET - BULL RING - BIRMINGHAM, 5. 

‘phone MiDiand 4044 (4 lines 

or SANDWELL WORKS - WALSALL STREET - WEST BROMWICH 
‘phone WEST BROMWICH 2401 (2 lines) 

LONDON OFFICE : 39 Victoria Street, $.W.1. ‘phone ABBey 6873 








SHEET 
METAL 
SHEARS 


DUPLEX 





Capacities 
16, 14, 10, & 
7 s.w.g. 





Prompt 
Deliveries 


DUPLEX ELECTRIC TOOLS LTD. 


HIGH STREET, PURLEY, SURREY 
Phone: UPLANDS 3731 and 8621 














FOR A SMOOTH 
OUTPUT OF 
PERFECT 
FINISHES 


use test-tube tack rags 










Specially formulated for 
today’s surface coating 
compositions 






consult 


ANTI-DUST SERVICES LTD. 
for dust problems 


P.O. BOX 28, DUDLEY, WORCS. 
[Telephone : Dudley 54816 


| Assoc. Coy: ANTI-STAUB GmbH., FRANKFURT/MAIN GERMANY 


Also Dust Barrier Curtaining, Taccy Door Mats, Brooms, Tools 
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WORCESTER 


BENCH PRESSES 












Paint Heating 
Strong Medicine 


Big Chief Orange Peel gone; 

Sagging Paint finished; 

Soaring Paint Bill slashed. 

Get ‘New Facts’. Strong paint 

medicine. Easy chart shows 16 ways 

to save paint, cut work, better 

finish. Written by Big White Father 

of paint finish, Aerograph-DeVilbiss. 
Free—no reservation. 
Get ‘New Facts’ today— 
New Chief Hot Paint has spoken. 





Specifications 





CAPACITY 6 TON 3 TON 2 TON 
Overall 

Dimensions: 35°Hx!S°Wx25" 26°Hx!2°Wx24" 22°Hx!0°Wx2!I" 
Fixed stroke: 1", 3;" or %" i” or 4" %” or &” 
Ram adjustment 1K" - %" 
Open tool height: e” o” 4%” 
Throat 44" 34" 2K" 
Bed size 12°Wx8\* wWxb" T°WxSh" 


Optional extras: Single stroking clutch mechanism. Floor stands 
Crankshaft extension for auto-feed drive. 








We will gladly advise you upon the 
suitability of Worcester Presses for 
OFFER your job upon receipt of full parti- 





AEROGRAPH 






In association with 





! 
} 
LYSAGHT-DrVILBISS | culars with, if possible, samples 
! DeVI LBI SS for complete finishing of the work to be done. 
Funshes the U ‘ . systems 
| 
Please send me copies of Paint Heating chart | Send for free illustrated price lists 
ao ‘|| JONES 
rice & ATTWOOD LTD. 
Address Dept. W.3 


THE AEROGRAPH-D:VILBISS COMPANY LTD 
| Sales Division, 47 Holborn Viaduct, London E.C.: 


Tel: CITy 436: Te 


Telegrams : HEAT, Stourbridge Telephones: Stourbridge 5106-7-8 











} 
| 
. STOURBRIDGE WORCESTERSHIRE 
| 
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Ves, LEE & WILKES are 
the people for... 




















METAL SPINNING 


These can be supplied in any metal or alloy from 
blanks up to 7 feet diameter to tolerances of plus 
or minus ‘005 inch. Quantity is no problem and 
tool facilities are available 


TUBE MANIPULATION 
COIL PRODUCTION 
COPPERSMITHING 


Famous since 1780 for these classes of work we can 
offer a personal and prompt service supported 
by the traditional skill of our craftsmen and 
modern, completely equipped workshops 

May we have an opportunity to quote you 


TT 
LEE & WILKES LIMITED 


Specialists in the ‘headache’ jobs! 





PRIORY COPPER WORKS 
BREWERY ST, BIRMINGHAM 6 
Telephone: ASTon Cross.2005-6-7 P.B. x 


Fully A1.D. and ARB. approved 
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If you want 
sound 
soldering 





to say the word.... 


AUXITE 


Say FLUXITE and you show yourself to 
be someone who knows about soldering 
knows that nothing but FLUXITE will 
give the selfsame high standard results, 
whatever the type of soldering job you're 
doing. It’s the one flux that simplifies a// 
soldering 





FLUXITE 
SIMPLIFIES 
ALL 
SOLDERING 





as 
FLUXITE LTD. 


Bermondsey Street, London, S.E.1. 
HOP 2632 G.M.86 











NEW (@.(2 300/79) SHEAR 














A MODERN MACHINE OF OUTSTANDING VALUE 


KEETON SONS & CO. LTD., KEETONA WORKS, GREENLAND ROAD, SHEFFIELD 9. TELEPHONE : SHEFFIELD 42961-2-3-4 


ame 
A MEMBER OF THE FIRTH CLEVELAND GROUP ¥C) 





CRC 10mMA 
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ROBERTSOM 
SENDZIMIR Cold Strip Mills 


For rolling all types of steel and non-ferrous metals up to 120 inches wide. 


Sendzimir Mills are built under licence by Robertsons, who by their long 
eee niga ses beni ee eee 


WHA-ROBERTSON 6 CO LTD 
SENDZIMIR COLD STP Mit 
13 


w. H. A. ROBERTSON & CO. LTO +: BEDFORD :-: ENGLAND 





AUGUST _ 1960 SHEET ME rAl INDUSTRIES 






































Pre-coated sheet metals are the answer 


A tremendous development that offers colour coated metals for use in the manufacture of 
almost any and every product 
Permanent decorative coating in a wide range of colours combined with the strength of steel 
yet easy to fabricate offer advantages that will be immediately recognised 
We will gladly send fully descriptive information or discuss particular requirements 
FABRICATION CAN BE EFFECTED WITH EXISTING TOOLS 
QUICK DELIVERY 


pail 


WRITE FOR DETAILS TO 


WMA Bg "TUAK I ON 


STEELS LIMITED 
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The Walker man is always on hand 


Walker’s Packings and Jointings are 
serving the Iron and Steel industry 


The Walker man is well in the picture at the New Appleby- 
Frodingham plant. He is always ready to give specialist advice 
on the applications and advantages of Walker's products. 
Walker's packings and jointings are widely used—for forging 
presses, rolling mills, blast furnaces, steam and pneumatic 
hammers. They have a fine reputation for service throughout 
the industry 

if you have a point to raise about packings and jointings. you are invited te 

make full use of the expert service of the Walker man at any time 


For further information write to 


James WALKER & CO. LIMITED 
LION WORKS - WOKING - SURREY 


Telephone: Woking 2432 Telex 8521) Telegrams: Lioncelle, Woking, Telex 
SpEéer eG TF S$ THROUGHOUT THE WORLD 
The Seal of 


Supreme Service TIB 368 





production 
problem ? 


automation 


can be 
simpson 
the answer 








lead Special purpose machines designed 


and built to increase your productive 


7 
in capacity and/or reduce labour costs. 


automation 
° Specialists in press shop 
design automation. 


J. SIMPSON & SON (ENGINEERS) LTD. 
MORETON WORKS. 

ROUND GREEN. 

LUTON, ‘ 

BEDS. 
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Steel by 
| re) | | 
J | tt od | —) 


The latest and most efficient pliant 
best raw materials and most careful planning 
ensur e that steels by LEE of Sheffield used in tine 
production of so ma@ny of the th 

iel@eela lali-toMiaMialslel tia mm laleMol*lsaleal lao. 


are of the highast quality 


AuGUST 1960 
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AN ACHIEVEMENT FOR 
BRITISH PRESSES... . 


. . « third repeat 
order fromU.S.A. 
for this press 





Chis Ultra-Speed Automatic Blanking 
Press operates at 1000 strokes per minute 


No other press approaches such outputs! 


Extremely accurate feed without aid of 
pilot pins 


Unique feed action eliminates feed rollers 
Change-overs are quick and simple. 


Die-life many times exceeds conven- 
uonal systems 


Write now for full particulars 


OF WAKEFIELD 


JOSEPH RHODES AND SONS LIMITED 
BELLE VUE WAKEFIELD TELEPHONE 2 6 } e 


DON Norfolk House Lourer Pountney H 





ELECTRODES 


A wide range of Actarc elect 
There are ‘ime-ferritic e 
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Another reliable transformer for 


REPAIR and PRODUCTION WELDING 
Ten Star Features 


NOISELESS ON LOAD 

LOW MAINS INTAKE 

TWO CURRENT RANGES 
30-250 AMPS. AT 50 VOLTS 
40-185 AMPS. AT 80 VOLTS 


MOUNTED ON WHEELS AND CASTORS 
FOR EASE OF MOVEMENT 


ALL WINDINGS VACUUM IMPREGNATED 
SHORT-CIRCUIT PROOF; NO MOVABLE COILS 

CURRENT SETTING BY REGULATOR HANDLE 

FINE ADJUSTMENT TO CURRENT REGULATOR PROVIDED 


DUAL VOLTAGE RANGE 50 VOLTS AND 80 VOLTS 
EASILY SELECTED ; NO CHANGING OF 
SECONDARY CONNECTIONS REQUIRED 

ALL CONTACTS FULLY IMMERSED IN OIL 


Range of AcTARC T 


4 Oil cooled MEDIA transformers 

Aur an . 
MONTA transformer 4 

air cooled , — y selected 

hoke) - High poe na 


ectrodes of the viking voltages 
ring © s sandard voltage 
plied for st 


4 MODULA (Tapped © 
supplies for con 


6 rs can be SUP 
e ne - systems 4 frequv 
‘ a eA sys ne woltages and 


aces 


y 
hase. 9 nie for oth 
Fy models variable 


MANUFACTURING CO. LTD. 


ACTARG WORKS MEIETSHILI GLASGOW, S.W.3 
Telephone . BARRHEAD 2293/7 Telegrams . ACTIVARC GLASGOW 
dge 8651/2 


1960 
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Reduce floor space, manpower and 
wensosers A MFOUUCTION COSIS Wilh 











These fully proven machines eliminate inter-stage annealing and 

MAMMUT MILLING combine, in one machine, operations normally carried out on severa 

MACHINES single-stage presses. The exclusive IWK quick tool-changing device 
ging 





reduces change-over times to two hours 
Please submit samples or drawings for a detailed production 
proposition or request our press specialist to call. 


© KIMBELL MACHINE TOOLS LIMITED 


= 4 SOUTH LAMBETH PLACE, LONDON s.w.8. TEL: RELIANCE 6711 


K. KLINK BROACHING 
MACHINES 
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Shh 
Por contiuneus tip-top p 


if 








FercHer MILLER 
drawing lubricants 
FLETCHER MILLER LTD., ALMA MILLS, HYDE, CHESHIRE. 


Telephone: HYDE 347! (S LINES) Telegrams: EMULSION, HYDE 


Also at LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, GLASGOW AND _ BELFAST 
DL5 











le 


The flexibility of a “BALLARD” is acknowledged! 
it is capable of handling articles of diverse weight, shape 
and size and with its wide range of stoving times and 
controlled temperature can satisfactorily deal with 
multifarious colours simultaneously. 





A “Ballarci” installed at 
W. Red & Company 
producing stove enam- 
elied road signal lamps. 





F. j. 


BALLARD 


& co 


LTD 


TIPTON, STAFFS 
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RONNOQVIST PRESSES 


@ This type LV inclinable Press is one of the wide range 
now available in this country from Ronnqvist & Soner 
of Sweden. 


@ These presses are characterised by up-to-date design, 
first-class workmanship and the highest quality 
materials 


@ Ronnavist Eccentric Presses are made in a number of 
types and range from 16 to 250 tons capacity 
Ronnqvist Friction Screw Presses range from 30 to 
750 tons 


DELIVERY OF MOST 
SIZES CAN BE GIVEN IN 
UNDER SIX MONTHS 








LANCING 
machine tooisiro §©=—-- Sole Agents for RONN@VIST & SONER, SWEDEN :— 


LANCING MACHINE TOOLS LTD. 


COMMERCE WAY : LA Noa - $USS&E 


Te An - 
ieiepnone. Lanc 


LONDON OFFICE: 3 Clement’s Inn, W.C.2. Telephone: CHAncery 4074/5 
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POUND ROAD, CHERTSEY, SURREY 
Telephone: CHERTSEY 3451/2/3 


SUMMERS “GALVATITE” EX STOCK.TO YOUR WIDTH. IN COILS OR LENGTHS 
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> N.A.B.S NON-ABRASIVE SPECIAL DIE STEEL 


ONE OF THE RANGE OF CELEBRATED 
*SCASTLE’’ BRAND TOOL STEELS 


N.A.B. Tool Steel has been proved over the years to be the 
answer to all Tool Room Problems. 

Having an extremely long life between runs, with maximum 
overall performance, N.A.B. is ideally suited for STAMPING, 
FORMING, TRIMMING DIES, etc. With N.A.B., distortion 
and shrinkage in hardening are eliminated, and therefore 
unsurpassed for the manufacture of dies having the most 
intricate of shapes 














Sole manufacturers: 


WATSON, SAVILLE & CO., LTD. 


BRUCE STEEL WORKS, SHEFFIELD, 3 
Phone: SHEFFIELD 20266-7 (P.B.Ex.) Grams: SAVICO, SHEFFIELD 3 


"The Die Steel which never Dies” 






























PRECISION ECCENTRIC PRESSES 


* Sizes available, 15, 25, 35, 50, 75, 100 and 125 tons. 

* Machines geared or ungeared according to choice. 

* All models, except 125 ton, supplied with fixed 
or adjustable table. 


Special features on request: 


| Hydraulic Die Cushion. Automatic Feeding Arrangements. 
Knock-out in ram. Overload safety device in ram. 
| Spring Pressure Device Centralised Lubrication. 


FRICTION or MECHANICAL CLUTCH 


Exclusive Distributors in the United Kingdom 


P*S)7, PRESS ¢ SHEAR _ ay | 
‘Machinery ©Co Ltd : | 





178 VICTORIA ROAD ACTON « LONDON W3 


» PHESACT I 


Birmingham Showroom: 1075 Kingsbury Rd., B’ham 24. Tel: Castle Bromwich 3781 
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HIGH PRESSURE FANS MUST 
BE PRECISION ENGINEERED 
FOR OUR NEEDS 





oe High Pressure fans en- 

: i gineered in two types, 

i {cast iron and steel plate. 

! § Capacities ranging from | 

8,000 c.f.h. to 200,000 | 

i 1° f.h. in pressures from 

i 1 6° toS56w.g. Supplied 

1 belt driven or motorised. 
! 

I ! ’ 

7 HATS WHY 

i —s { os 

I ry ‘oe |! 

bran 1 

SS 


* Alcosa’ products include : 


Positive Pressure Blowers; Braz- 
ng Equipment; Industrial Ga 
Equipment (including Soldering 


Stoves, Gas and Oil Burners and 
other specialised equipment 
Fans low, medium and high 





pressure Furnaces Gas « 

Oil fired: Forges Hand and 
Electric Specialists in Hot 
Brass Stamping Furnaces. Gas 


Oil fired 


WILLIAM ALLDAY AND COMPANY LIMITED 
Incorporating A. H. Wilkes & Company (Industrial Gas Equipment) 
Head Office: ALCOSA Works, STOURPORT-ON-SEVERN, Worcs 
Telephone: Stourport 2311-4 Telegrams: *Yadall’ Stourport 
London Area Office: 158 Birchanger Road, South Norwood S.E. 25 
Telephone: Addiscombe 1162 & 1295 





More than Skin 
-Deep 


Cruickshank-Pennsalt and Cruickshank-Iridite 
processes give that added protection in depth to 
your products. 

The extensive range of these time proven pro- 
cesses gives you the process to suit your product— 
with economy and reliability of operation. 


Why not write asking for our representa- 
tive to call and discuss how Cruickshanks 
can help in your finishing line? 









processes for 
@ Phosphating 
@ Cleaning 
@ De-rusting 
Aluminium pre-cleaning 


e 
CRUICKSHANK: = 
iridite 








Chromatic conversion processes for 

@ CopperandBrass @ Zinc 

@ Aluminium @ Cadmium 
@ Magnesium @ Silver 
Processes you can rely on, supported by 
qualified chemists and technical service 
engineers. 


R. CRUICKSHANK, LTD. 
QUIGSH AN, CAMDEN ST.,BIRMINGHAM?1 
Phone: CENtra! 8553 (6 lines) 


Grams: Cruickshank, Birmingham 


“ Pennsalt™ is a Trade Mark of the Pennsalt Chemicals Corporation, 
Philadelphia, Pennsylvania, U.S.A., licensed to R. Cruickshank, 
Lid., for use in the UK 

“Tridite” is a Trade Mark of the Allied Research Corporation Inc. 
Baltimore 3, Maryland, U.S.A., licensed to R. Cruickshank, Lid, 
for use in the UK 
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Handel didn't need Bennett’s gloves— 


-(_. but handlers do! 


A wide range of quality Industria 
Gloves, Mitts, Aprons and Clothing 
in leather, rubber, asbestos, plastic and 
various fabric materials are made and 
stocked for all trades and processes. 
Technical Representatives are available 
for consultation in all parts of the British 
Isles at short notice. 





‘ tf 
L=at_4 


BENNETT’ Ss INDUSTRIAL GLOVES 


. BENNETT & CO. (Gloves) LTD. - Industrial Glove Specialists - LIVERPOOL 23 - Tel. GREat Crosby 3996/7 
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’ Eagle Works 
 CREETS GREEN 
; EST GROIMWICH 


a nReaNCaIRSES STE 





TIPTON I6ll 
(10 lines) 
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demonstrated at your works.. 


PROMECAM 

VARIABLE STROKE HYDRAULIC 
BENDING AND FOLDING 
PRESSES 


1960 


SHEET 


METAL INDUSTRIES 


Invite our mobile showroom and inspect 
these upstroking Hydraulic Press Brakes 
featuring :— 


QUICK TOOL CHANGEOVER WITHOUT NEED 
FOR RE-ALIGNMENT—RAPID AND ACCURATE 
SETTING—ADJUSTABLE STROKE AND PRESSURE— 
FULL PROTECTION AGAINST INCORRECT USE— 
EASE AND SIMPLICITY OF OPERATING. 





Broadway also specialises in machines for: — 


CUTTING, PRESSING AND TRIMMING 
OF SHEET METAL * BENDING OF TUBES AND BARS 
NOTCHING AND CROPPING 
ASSEMBLING SMALL NUTS AND SCREWS 
SPIN RIVETING AND TAPPING — CAN MAKING 











BROADWAY EQUIPMENT LIMITED, 
PARWAY HOUSE 194-196 FINCHLEY ROAD 
Phone: Hampstead 7476 P.B.X. Grams: Broadaquipt, Haver, London 


N.W.3 
Cables: Broadquipt, Londen. 








tuckeR POP rivets 


What is a ‘Pop’ rivet? Q 
Ie is a tubular rivet assembled on a 


YOUR 
ATTENTION 


What are the advantages of the 
‘Pop’ rivet? 


on these per- 
tinent answers 
to your fasten- 
ing problems. 
They tell you 
of the many 
advantages to 
be gained by 
using ‘Pop’ 
rivets for 
every form of 
assembly. 





headed steel mandrel 


In what sizes and materials are 
‘Pop’ rivets supplied ? 

From 3," to $” dia., in aluminium alloy, 
mild steel and monel for riveting up to 
$" thickness. 


What is the operating principle? 
By means of hand or pneumatic tools 
the mandrel is drawn through the rivet, 
forming a head on the blind side and 
at the same time clenching the sheets 
together. When the joint is tight the 
mandrel breaks leaving the rivet head 
fully formed. 





A 


Only one side of the structure to be 
riveted need be accessible, only one 
Operator required, ease and 
setting, combination of lightness with 
strength, foolproof and gradual setting 
action which eliminates any poss bility 
of damage or distortion of the structure 


speed in 


How do ‘Pop’ rivets cut costs? 


They can be set at speeds 
of 20 per minute by one 
operator 

They facil 
known inaccessible positions, thereby 
reducing design costs 


in excess 
unskilled 


tate riveting in hitherto un- 




















eee 


= ~ Telephone: Bifchfields 4811 (9% lines) 


Geo. 


~— Walsall Road 


TUCKER EYELET Co. 


Ltd. 
BIRMINGHAM 22B 


Telegrams: EYELETS, BIRMINGHAM 


The trade mark “ POP” is registered in respect of rivets in the United Kingdom and many 
other countries in the name of Geo. Tucker Eyelet Co. Led 
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Stainless steel 
construction with 
integral mild 


a 
2 
ot 
ss 
es 
=. 
“24 
*.4 
24 
& steel pan. 
“<4 
5 
Considerable 
_ . 
% economy in gas 
"0 
Ba consumption. 
Be 
& Unsurpassed output 
pee ae 
ss and efficiency. 
ore 



















































































































































































































































































BY yVlsiZ’g 


& GAS COUNCIL APPROVED APPLIANCE 
SRE 


G. F. E. BARTLETT & SON LTD 


wain worxs: MAYLANDS AVENUE, HEMEL HEMPSTEAD. Telephone: BOXMOOR 4242 SB111 
LONDON SHOWROOMS: BELL STREET, LONDON, N.W.1. Telephone: PADDINGTON 8222 j 
BIRMINGHAM: 12 Whitmore Road. Tel.: Victoria 1615 MANCHESTER: 530 Stretford Road. Tel.: Trafford Park 0288 
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STEEL SHEETS 


COLD REDUCED BRIGHT AND HOT ROLLED, BLACK, GALVANIZED, GALVATITE, 
SPELTAFAST, ZINC PROTECTED, BLUE PLANISHED, TINNED, LEADCOATED, STAINLESS 


MEDIUM AND HEAVY MILD STEEL PLATES 
TINPLATES, TERNEPLATES, BLACKPLATES 
WIRE 


BRIGHT, ANNEALED, TINNED, COPPERED, GALVANIZED, WELDING 


BRASS and COPPER 
SHEETS, STRIP, TUBES, RODS, WIRE, SECTIONS 
ALUMINIUM, MONEL METAL 
ZINC SHEETS 
INGOT TIN, SOLDER 





WILBRAHAM. 
“§- SMITH LTD 


' 260 GRAY’S INN ROAD, LONDON, W.c.! 


Telephone: TERMINUS 6400 (12lines) Telegrams: “ METINGEN, KINCROSS, LONDON ” 








; 
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FORMING - BENDING: STAMPING - PUNCHING: NOTCHING 





The Press Brake 
illustrated is equipped 
for Automatic 
Cycling. This feature 
enables the machine 
to be operated by 
semi-skilled 
personnel with 10 

to 60". increase 

in production. 





PRESS BRAKES 


British-built Cincinnati Press Brakes give 


the accuracy for assembly-line production, ACCURACY 
f, the adaptability that lets one machine tackle 

many operations, and the built-in strength ADAPTABILITY 

that means trouble-free service - 


ENDURING STRENGTH 


Please write for your copy of the Cincinnati 
Press Brake Catalogue 


The CINCINNATI SHAPER co., LTD., DISTRIBUTORS IN ENGLAND AND WALES 
A wholly-owned subsidiary of The Cincinnati Shaper Co., 
Cincinnati, Ohio., U.S.A. E. H. JONES (MACHINE TOOLS) LTD., 
PEEL PARK PLACE, EAST KILBRIDE, GLASGOW = Hove, London, Birmingham, Manchester & 
Telephone: East Kilbride 20641 = Bristol. 








SPOT WELDING GUN SPECIALISTS Seon 


TEL. RIVERSIDE 54 34 


One of the many A.R.O. Portable gu: 
welders used throughout the world: 

the “ Plate Master,” type 510, welding «| 
to &" + &” m.s., with standard «1». 
and 14 s.w.g. + 14 s.w.g. m.s 
with 40° arms. 
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British Oxygen Gases Limited 
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—rolling 4ft. diam. 


Shells from z' M.S.P. 
—IN ONE PASS! 


@ There is a wide range of massively 
built Bronx Plate Bending Rolls to give 
consistent accuracy with thinnest to 
thickest steel plates up to 40 ft. wide. 
illustration showsa Bronx 3-roll Pyramid 
Machine (capacity 6 ft. x { in.) at Messrs. 
G. P. Banbury Ltd., Croydon, Surrey, in 
operation rolling 13 ft. x 5 ft. x } in. Mild 
Steel sheets to shells 4 ft. in diameter... 
in only one pass. 

Bronx Plate Bending Rolls reduce Plate 
Rolling costs on Batch and Mass- 
production work as well as on accurate 
cylinder jobs. 

In addition to circling these machines 
are also suitable for all types of conical 
work. Catalogues on request. 


~ 





Telephone: LYE 2307 & 2308 


BRONX ENGINEERING CO. LTD., LYE., WORCESTERSHIRE 
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HOLDEN & HUNT |! 
WELDERS 

















A 50 kVA Air Oper- 
ated Spot Welding 
Machine with single 
spot and stitch weld- 


ing Operations. Four 
models are available 
from 25 to 100 kVA 
with choice of arm 
reach, time control 
and cylinder size 





H & H Productions 
include Spot Wel- 
ders, operated by 
Foot, Motor or Air 
Auto Wire Butt 
Welders, Flash Butt 
Welders, River 
Heaters, Projection 
Welders and Chain 
Making Plants. €Es- 
sentially modern 
machines, designed 
for stability and 
simplicity in use 
avoiding unnecessary 
complications 


No. 2—8kVA Auto 
Wire Butt Welding 
Machine with foot 
clamping contro! 

Hand and Air Clamp- 
ing control available 
Machines suitable for 
butt welding M.S 

Copper, Brass, Alum 
inium, etc 


HOLDEN & HUNT LIMITED 
P.O. BOX No. 17, COX’S LANE WORKS, 











OLD HILL, STAFFS. 
Telephone ; Birmingham BLA 1196-7 


Groms: “ Universai,’’ Cradley 





Heoth 





Cradley Heath 66871 /2 | 
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HOMMEL’s 


TITRWITE 


--+-A COMPLETELY MODERN 
PORCELAIN ENAMEL FRIT 








Universal acceptance of this vastly 
improved water-quenched granu- 
lar frit has readily established a 
name for TITE-WITE throughout the 
industry. 


Rigid QUALITY CONTROL exer- 
cised in the processing of this white 
frit guarantees uniformity. Engi- 
neers endorse the technical excel- 
lence, workability, and beauty of 
Tite-Wite finishes for all purposes. 


Let us show you how Tite-Wite can 
answer your problems. Contact us 
today. 


=O. HOMMEL®- 


PITTSBURGH 30, PA., U.S.A. 


WEST COAST: 4747 E. 49th St., Los Angeles, California 
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All types of press work up to 150 tons—any metal 
Deep draw work a speciality 


Also milling, drilling 
capstans and assemblies 


Corfield & Buckle Ltd 


TRAFALGAR WORKS . MERTON ABBEY . LONDON 8.W.19 
Telephone: wrmerty 1144 (7 lines) 











SHEET METAL MOTORIZED POWER GUILLOTINES 


WORKING 8 ft. x 4 in. 6ft. x £ in 
6 ft. x ¢ in. 4ft. x in. 
MACHINERY 2ft., 3ft., 4ft., Sft. x Ain. 
OF EVERY DESCRIPTION 
a 
WHEELING MACHINES 
POWER & TREADLE 


GUILLOTINES 
BENDING & FOLDING 
MACHINES, ETC. 
SPECIALIZED ROLLING 
MACHINES 


Send your orders to the 


Pioneers with the Trade 
Wide Reputation. 


GEORGE 
KENDRICK trv. sraproro st., Binmincuam, 5 8 ft. x ain. 


Guillotines 
Telephone: Midland 1648 
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Long experience(of aircraft and precision engi- 
neering generally, thejright facilities and the ser- 
vice of craftsmen, enables"us to produce work 
of unequalled quality—we specialise in precision- 
built prototype and experimental work as well 
as quantity production of large or small struc- 
tures and components, including operating 
gear and associated mechanical ¢quipment. 











*SSGOLIATH?? Portable 


ELECTR'C HAND SHEAR 
Cuts up to 14g. M.S. also Hard Stainless Steel 








BRITISH 
MADE 





The “*Goliath’’ Portable Electric Hand 
Shear is indispensable wherever sheet 
metal of any class requires cutting. It will 
cut steel, aluminium, brass, copper, zinc 
fibre, etc., etc., and without burr. It will 
cut straights and curves with equal facility 
large or small circles. Easy to operate 
iittie or no pressure is required behind 
the machine, which finds its own cutting 
speed (hard pressure does not increase 
cutting speed) 


ARTHUR DRYSDALE 
AND CO., LTD. 
58 COMMERCE ROAD, WOOD GREEN, LONDON, N.22 
Telephone: Bowes Park 7221 


WEIGHS ONLY 
6 Ib. 


| 








Precision made 
sheet metal work 
metal spinnings 
and pressings 


a 
crn! e!2 





(The Cornercroft Group of Companies) 
Ace Works, Coventry. Tel: Coventry 23391 
Subsidiaries: Cornercroft (Plastics) Ltd 

The Metal Spinning Co. Ltd 

James Beresford & Son Ltd, 











PERFORATED 
METALS FOR 
INDUSTRY 


J. & F. Pool Perforated Metals are today giving 


splendid service in over 40 great industries. 
It is first-class equipment at the right price! 


(Pool ) 


JS& F POOL LTD 


HAYLE, CORNWALL. Hayle 3213 
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“CONTINUOUS STRIP SHEARING LINES 
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For Light Alloy Strip 46 in. Wide 





Edge Trimming and Slitting Line 
(foreground 


Edge Trimming, Levelling and 





Cutting-to-Length Line 


THE Ke EWY ENGINEERING COMPANY LTD. 
“et BOURNEMOUTH ENGLAND 
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PERMANENT 
FIXTURES 


The checking fixture illustrated is used by The de Havilland Aircraft Co. Ltd. 
for the wheel-well aperture of the Comet 4. It consists of glass cloth laminated tubes 
bonded with Araldite to provide a fixture of excellent dimensional stability, 
highly resistant to wear and unaffected by changes of temperature and humidity, or 
chemical action. Such tools are light in weight and easy to handle, cheap to 
make and simple to modify if required. Tools now being made in Araldite include 
checking fixtures, reference jigs, drill jigs, assembly fixtures, duplicate models, 
Keller patterns, die aids, master models, negative 

patterns and interchangeability jigs. 





for impregnating, potting and sealing electrical 
windings and components 

for producing glass fibre laminates 

for producing patterns, models, jigs and tools 
as fillers for sheet metal work 


as protective coatings for metals, wood and 
ceramic surfaces 


o 
Araldite epoxy resins are used 
Ta 1t¢ @ for casting high grade solid insulation 
* 


Araldite ar 


epoxy resins 





for bonding metals, ceramics etc. 


Our publication ‘Araldite Resins for Tooling’ Manua! H.T. will be sent gladly on request. 


CIBA (A.R.L.) LTD. Duxford, Cambridge. Telephone: Sawston 2121 





AuGUST 1960 SHEET METAL INDUSTRIES 





W.FBARNS & SON (HOLLOWAY) LIMITED 
are proud to announce their hundredth anniversary. 
They extend thanks to their many clients for valued 
support in the past and, with the opening of their 
new extension last year, assure them of continued 


and even better service in the future. 


WIRE WEAVING sn, se “eest PERFORATED METALS 


W. BARNS & SON (HOLLOWAY) LIMITED, Globe Works, Queensland Road, Holloway, N.7 
Telephone : NORth 3347/8 Telegrams: Perforation, Holway, London. 
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Mallory electrodes 
keep their shape 








WELD AFTER WELD AFTER WELD AFTER WELD AFTER WELD 


Efficiency in seam welding depends much 
on the performance of the electrodes — partic- 
ularly upon their ability to retain good tread 
contour for long periods without need for costly and 
time-wasting redressing 
Mallory electrodes hold their tread shape excellently. All 
Mallory materials have the characteristic feature of perfect 
balance of conductivity and hardness and give the best 
performance for the longest time. 


There is a Mallory electrode for every resistance welding pro- 
cess anda Mallory holder or fitting for every type of assembly. 


Book 1200 “Mallory Resistance Welding” is free on request 


Johnson 
JENSEE aed 





JOHNSON, MATTHEY & CO. LIMITED, controlling Mallory Metallurgical Products Led. 
73-83 Hatton Garden, London, €E.C.1 


Telephone: Holborn 6989 
Vittoria Street, Birmingham, 1 Telephone: Central 8004 


75-79 Eyre Street, Sheffield, 1 Telephone: 29212 
WO! /GO349 











a 
‘WHITEHEAD 


. — 


~_ 


oo y ma COLD ROLLED STEEL STRIP 
4 for all purposes up to 21' wide 


i IN ALL THICKNESSES 


— 
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[BRIGHTSIDE] 


Hot and Cold Rolling Mills 
Rolls for Hot and Cold Rolling 
Roll Lathes 
Hot and Cold Shears 








Hot Saws and Reelers 
Steelworks Plant and Auxiliaries 


26” Structural Mill Approach Roller Table. 





THE BRIGHTSIDE FOUNDRY & ENGINEERING CO. LTD. SHEFFIELD 
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“STEEL SHEETS?... 


Roberts, Sparrow, of course 


Accredited Sheet Stockholder of 





The Stee/ Company of Wales Ltd.” 


WOLVERHAMPTON ROBER f S, SI ARROW 


24646 








TELEX 
33428 


& CO. LTD. 


ST. MARKS STREET, WOLVERHAMPTON. Groms: Attention W'ton 


466¢ 
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SHAWDRAW 


sheet metal working press 














The “SHAWDRAW” gives accuracy with 
economy by combining the best features of the 
steel die and rubber pad processes. 

You SAVE —in tooling; in labour costs; in the 
number of operations. 

You GAIN — amazing accuracy for springback is 
virtually eliminated and “Thinning” is negligible; 
an infinitely improved finish; reductions up to 
75% under ideal conditions, and 60% with 
DDQ. materials normally. 

“SHAWDRAW ” Presses are available in 18", 
23” and 26” sizes. 

Write for full details of this important press today. 


You stave! You gai! 










The operating sequence of the ““SHAWDRAW "’ is as follows : — 


1 Blank is placed on tool nest above 4 Punch ismoved upwards into flexible 
forming tool. diaphragm, intensifying oil and thus 
forming shape over die. 
2 Flexible die member or diaphragm — 
veces ee press head) is 5 Pressure is released from flexible 
Saree aoe ee oh Paeen. diaphragm and head is released. 


3 Pressure oil is pumped into flexible 
diaphragm to a_ predetermined 
setting. 


6 Punch is stripped from finished part. 
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Now metal ean have a beautiful skin 


With the development of vinyl plastic bonded to steel or aluminium, a completely 
new approach to metal finishing is now available. These new materials, Plasteel and 
Plasminium, can be formed or deep drawn as easily as the basic metal, to give a 
finished article straight from the tools. The plastic coating is obtainable in a basic range of 
attractive colours and designs but can also be supplied in effects such as tartan, 


>” 
’ 


imitation pigskin, leather and wood grains and many others. Supplied in coils from i” to 1 


with metal thickness from 30 s.w.g. to 18 s.w.g. Write for samples and full details 


wide 





eae” —SCWILLMOTT TAYLOR LIMITED 


Wharfdale Road, Birmingham, 11 


PLASMINIUM Tel: Acocks Green 1186-7 
MERCER & CO 


London Agent: SAMUEL 


P L A Ss T Ee E L Eldon Street, E.C.2. Tel: Bishopsgate 5651 
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TURRET 


PUNCH 
PRESSES 


We build these machines in two 
sizes: 5O tons, arranged for up to 
24 tools and 100 tons, with maximum 
number of tools 32 

The massive C-frame of the press 
which is especially reinforced to 
avoid deflection, can be seen in the 
illustration, also the substantial 
construction of the table and support 


ing members, ensuring accuracy of 


positioning At the same time easy 
movement is assured by mounting all 


rollers, etc., on anti-friction bearings 


Our clients are finding these 
presses invaluable for dealing with 
large sheets which would otherwise 
involve the use of very large presses 
or of marking-off and slow multiple 
operations with constant tool chang- 
ing. Much economy is also effected 
with smaller sheets as the cost of tool 
making is avoided, this being an 
important factor when runs are short 
Sheets are punched straight after 
guillotining, no marking-out being 


required 


The charts for the guidance of the 
operator can be prepared quickly in 
the drawing office, and they are 
mounted on an indexing drum at the 
operator Ss position where all con- 
trols are immediately to hand. Dials 
can be indexed on decimal or frac- 
tional system, to suit the Works 
normal practice, or, of course, metric 


graduation can be supplied 


We have available systems of 
automatic control of spacing table 
and or turret from punched card or 
tape, also apparatus for power 


loading of the sheets 


An illustrated leaflet is available 
and we shall be happy to send you 


a copy at your request 


SCOTTISH 


MACHINE TOOL 
CORPORATION LTD. 


17 Lynedoch Cresc., Glasgow, C.3 
—DOUGLAS 6586/9 


58 Victoria Street, London, S.W.1. 
VICTORIA 2106 


256 Moseley Road, Birmingham, 12 
CALTHORPE 2541 


The Building Centre, Brunswick Ter., Leeds, 2 
LEEDS 25250 
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Cold Rolled 
Steel Strip 


SIZES: 

All widths 

4” to under 4” = 0.008" to 0.064’ 

4° to 15” incl. 0.008" to 0.128" 
over 15° to 20” incl. « 0.008" to 0.080" 
in coils and straight lengths. 


TEMPERS AND FINISHES: 
Unannealed — Fully hard, } Hard and 
Medium Hard. Bright only. 


Bright or Blue Annealed — Ordinary 
Soft, Dead Soft and Deep 
Drawing Qualities. 


Annealed and Re-Rolled 


to intermediate tempers as specified 


Electro Galvanized Strip 

6” to 18” « 0.008" to 0.036". 

Widths narrower than6’ can 
only be undertaken with 

edges sheared after galvanizing. 
High Tensile Strapping and 
Packing Case Hoops. 

Tube Strip and Cable Tape. 


GiKQN 


(SOUTH WALES) LTD. 


GUEST KEEN & NETTLEFOLDS 
(SOUTH WALES) LTD., 
Castle Works, Cardiff. 


Tel: Cardiff 33033. /$ 


t ff 
Telex: 49-316. 8 IK 
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SINGLE ACTION 
STRAIGHT SIDED 


Deep section rolled steel plate fabri- 
cated, shrunk-in tie rod construction. 


Full eccentric drive. 


Air operated brake and clutch unit. 


Double helical high-speed reduction 
gears ensuring smooth and silent 
transmission, 





Slide, Tools and moving platen fully 
air counterbalanced. 


Extra long guides ensuring accurate 
precision guiding of slide and die 
cushions. 


Flywheel mounted by independent 
bearings on stub-shaft. 


Fully automatic re-circulating lubri- 
cation system. 





Enquiries to 
Sales and Engineering Offices: Works: 
CHARLES S. W. GRIGG LTD. WELDALL & ASSEMBLY LTD 


® MEMBERS OF THE TRIPLEX 65-67 HANWORTH ROAD. OLD WHARF ROAD, 
HOUNSLOW, MIDDX. ENGLAND STOURBRIDGE, WORCESTERSHIRE. 
. 
— a Se Phone: HOUNSLOW 7241-42 Phone: STOURBRIDGE 4661 (7 lines) 





SHEE r METAI INDUSTRIES 


1960 


SENSIBLE 
OAFETY 


Ey 


HARVEY FACILITIES AND PRODUCTS 


WARGO MACHINERY GUANO 


ND SHEET METALWORK arc achur : 1 and rough treatment, and all 
f 1 { f ‘Har uards fully conform to Factory 


The complet an 

gn and install- 

996 shows many 
yhied 


pt 


G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH neAs, LONDON, 5.E.7 


Telephone: GREenwich 3232 
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Spark machining 


-faster, simpler, 


more economical 


than ever! 


The GKN Spark Machine 


METAI 





INDUSTRIES AUGUSI 





it is compact and economical 


is faster, more accurate, more versatile = [he cx~x Spark Machine is well-made, sturdy 
The GKN Spark Machine Models Bi 


higher cutting rates, greater accura 
machine —a wider range of surface 


betore 


cy 


am 


and Be 


It has all these outstanding features 


es ompa \ll parts of it —work head, electrical equ 
B n t and parafhin system—are mounted in the sz 


Both models have a co-ordinate slide movement for 
rapid electrode positioning an accurate depth stop 
a dial gauge to show forward movement; an alternative 
work-table for extra paraffin dept! 

Vianufact i> 


WELSH METAL INDUSTRIES LTD 


Caerphilly, Glamorganshiu 


cabinet. Yet with all these advantages, installation 


osts are low 


You should know more about it 


196! 








and 


lip- 
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Whether you are engaged in forging, wire-drawing o 


yress-tool making, the GKN Spark Machine ts somethi 
vou should know about. Write to our Sales Agents for 


ew brochure on: 


the 


aL 
( \ 


Sale tgents ( A 
M. C. Layton Limited J , ' A 
Spay iliet Mines Phcsinne, Mesies Spark machine 
embie aay 
Rud & Riley Limited DESIGNED BY THE GKN GROUP 
( Road Avie ome | est 
RESEARCH LABORATORY 
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WE SulJNe AT 


 sweeT | meTaL[ WORK: 


In meeting our customers’ needs we produce an amaging variety of 
items. Some of the sizes and designs have to be seen to be believed. 
Whatever your problems in sheet metal we can solve them. We 
undertake work of all descriptions in light sheet metal up to jin., 
light fabrications in sheet metal angle iron, etc., and tubular metal 


work in material up to 2in. diameter. 


- BIRTLEY TINPLATE WORKS 


G 
- * We shall be happy to receive your enquiries 


C.W.S LTD., BIRTLEY, Co. DURHAM 
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MOON STAR 


Cold Filled 












Nisshin Steel Works, Ltd. 


Head Office 3.4-chome Hatchobori, Chuo-ku Tokyo, Japon. 
CABLE ADDRESS 





NSWORKS TOKYO 














McKAY Automatic Feed Lines 


for Decoding, Stvaightoning Mashing ete 


f BRITISH 


f 
' 


‘ 
\ 


CLE ARING 





McKay _ 
—— SSS ll ~ 
~ PAA CHIE 


suittsy WICKERS 


Sole Agents in U.K. 









The Automatic Feed Line 
illustrated is linked to a 
BRITISH CLEARING 
Blanking Press 


The range of British Built McKay Equipment includes 
complete Feed Lines for coils from 24” to 108" wide and up 
to a maximum weight of 30 tons 

McKay Feed Lines are designed to feed material accurately 
and at high speed either into a Guillotine or Blanking Press. 
Depending on exact requirements, various types of coil holders, 
such as parallel expanding types, cone types and chuck types, 
can be provided. High pressure spray pumps for washing and 
cleaning coil material can be incorporated if required. 


For further particulars write or telephone TOOAY 





WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0035 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 


MK3 
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Alas, 
lam 
undone! 


Madam—replied our well-known villain— 
you are not the only one. 

Several thousand plastic bottle stoppers have 
hecome undone through my undoing. 
Little do you know that I make a tiny pneumatic 
tool with a special adaptor for 
unscrewing stoppers after moulding. 

Well, me proud beauty, 


and what do you say to that? 


You make a tiny pneumatic tool with a special 


adaptor for unscrewing stoppers after moulding ! 


Desoutter puts power into your hands 


Desoutter Brothers Limited - The Hyde - Hendon - London NW9 


crc330 
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HF Stelvetite -plastic 
bonded to steel-has 


put a new face on the 
Graham-Enock Dairy Steriliser 
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Plastic » 
bonded 
Sl 
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SOMETHING NEW IN STEEL Until recently steel always 
needed periodic repainting. But fot any more. Stelvetite even 
arrives with a finished surface the colour you choose 

A surface finish which lasts tac ever. Stelvetite’s permanent P.V.¢ 

surface resists scratches, acids, detergents and time. Thus, in all 
manner of steel faprication Stelvetite saves on expensive surfacing 
processes 4 

It can be wapked and welded as steel, comes in a wide range of plain 
or embas€ed surfaces and is used to fabricate, among other things 
lifts, Moors, car panels, partitioning, furniture, kitchen equipment 
Mis and cladding—all of them colourful and permanent 
Investigate Stelvetite. It may well save you a small fortune, or 
a large one 

All enquiries about Graham-Enock Dairy Sterilisers should be made to 


Graham-Enock Manufacturing Co. Ltd., Stamford Hill, London, N.16 





STELVETITE — made by John Summers and Sons Ltd. 
who produce over 52.000 miles of sheet stee! every year 


Write to us at Dept. SM, Shotton, Chester, for full information 
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At the Stocksbridge Works of Samuel Fox and 
Company Ltd., stainless steel and high-carbon 
steel cold-rolled strip is bright annealed in 
continuous furnaces. Cracked anhydrous 
ammonia (75% hydrogen, 25% nitrogen) is fed 
to the furnaces to provide a protective and 
reducing atmosphere. 


i.C.1, ANHYDROUS AMMONIA 


with a guaranteed purity of 99.98% amply meets 
the exacting requirements of bright annealing. itis supplied 


as liquid in bulk, in two-ton containers, and in cylinders 


.C.l, LIQUEFIED AMMONIA ncustria: quan 


s a cheaper grade, which normally contains at least 99.8% 


A two-ton container provides more of ammonia. It can be used for some metallurgical applic- 
than 200,000 cu. ft of cracked ammonia = 2tions, and is supplied in bulk and in two-ton containers. 


Full information on request 


IMPERIAL CHEMICAL INDUSTRIES LIMITED - LONDON S.W.1 
BI.13 
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MILLS LIMITED 











— STAINL 
SHEETS" 


Made at the Panteg Works of 


RICHARD THOMAS 





iat, 
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& BALDWINS LTD 


HEAD OFFICE: 47 PARK STREET, LONDON, W1: MAYFAIR 8432 
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Birmabright for 


the Bo-Bo 


This complex “*Bo-Bo” fuel tank, 
made for British Railways by 
Southborough Sheet Metal Works 
Ltd., was fabricated from 
Birmabright sheet principaily to 
save weight on a heavy locomotive 
An idea of the complexity of the 
fabrication is given by the fact 
that there are 650 feet of weld, 
two-thirds of which are inside the 
tank. The excellent weldability 

of Birmabright was of 
considerable help in the 
satisfactory production of this 
complicated job. 

Have you got full inform- 

ation on Birmabright 
corrosion-resisting 

aluminium 


alloys? 


BIRMABRIGHT LIMITED 


Woodgat Works Birmingham 
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FROM LITTLE 


EADING Prof. Leslie Aitchison’s monu- 

mental two-volume work, “A History of 
Metals,’’ one cannot fail to be conscious of the 
tact that during the period between 1700 and 
1890 the “History”? becomes almost wholly an 
account of British achievements, for during 
this period no other country was so fruitful as 
Britain in invention and development. In 
steelmaking the names of Darby, Huntsman, 
Cort, Neilson, Hall, Bessemer, Siemens, and 
Thomas and Gilchrist, are only some that are 
identified with this period. 

From the “little acorns”’ of ideas of men such 
as these grew the “big oaks’”’ of the present 
century’s industry throughout the world. 

It is appropriate at this time to consider the 
works of Sidney Gilchrist Thomas and its 
effect on steelmaking, for it was an original idea 
of this man, a civil servant, who, one is almost 
ashamed to say, was not given the honour in his 
own country that he so rightly deserved, 
developed in conjunction with his cousin, 
Percy Gilchrist, a steelworks chemist, that 
elucidated the mechanism for the cure for a 
most tiresome piece of steelmaking chemistry. 

In the 1860’s steel had to be made from pig 
irons containing both low sulphur and phos- 
phorus using the acid Bessemer or the acid 
Siemens open-hearth process. It was Thomas 
who realized that the high phosphorus present 
in the pig irons readily available on the continent 
might be oxidized along with the carbon, 
silicon and manganese, producing a phosphate 
which could be absorbed in the slag in the same 
way as the silicon. To retain the phosphorus 
in the slag, however, it was necessary to ensure 
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Great 


ACORNS ... 


that the slag was “basic’’ necessitating also a 
basic lining to the converter or open-hearth 
furnace. For various reasons this development 


was virtually ignored in this country but on the 
continent the “‘Thomas Process’”’ was accepted 
and given the attention that it deserved. 

It is fair to say that steelmaking would not 
be in the advanced state that it is to-day if 
Thomas had not persevered in his aims, and 


his process was undoubtedly responsible for the 
rapid expansion of European steelmaking. 

Thomas has at last been honoured in his own 
country, as we report elsewhere in this issue, 
after a period of more than 80 years, but a man 
such as this cannot adequately be given 
recognition by the erection of an obelisk. The 
facts speak for themselves; world production of 
basic steel to-day is in excess of 300 million tons 
per annum and is increasing, and it is worth 
reflecting that in spite of the high capacity of 
modern converters and furnaces the chemistry 
of steelmaking remains much the same as in the 
days of the invention of the basic process. 

As far as our own industry is concerned, the 
demand for steel sheet continues apace, and 
Thomas’s invention, in its various modern 
equivalents, is being used in this country to 
alleviate any possible shortage. A large propor- 
tion of new steelmaking capacity being installed 
or planned will use the latest converter processes 
producing low-nitrogen steel particularly suit- 
able for sheet production. It would be a fitting 
tribute to Thomas to use his name in Britain 
in association with his process, especially now 
that his major contribution to steelmaking has 
been officially recognized. 
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Forthcoming Activities and Recent Events 


WORKS TOUR IN SOUTH WALES 

The tour of the works which has been a biennial 
feature of the Institute’s programme since 1948, 
will this year be staged in South Wales. The 
tour will start in the Cardiff area on October 3, 
proceeding to the Swansea area for the next two 
days and concluding with visits to works in the 
Merthyr Tydfil area for the last two days of the week. 

Companies who have extended invitations to the 
Institute to include their works in the tour are as 
follows: Guest Keen and Nettlefolds (South Wales 
Ltd., Cardiff; Simmonds Aerocessories Ltd., Tre- 
forest; British Iron and Steel Research Association 
Laboratories, Sketty Hall; Aluminium Wire and 
Cable Co. Ltd., Port Tennant; Morris Motors Ltd., 
Llanelly; The Steel Company of Wales Ltd., 
Tinplate Division, Velindre; The Anglo-Celtic 
Watch Co. Ltd., Ystradgynlais; Hoover (Washing 
Machines) Ltd., Merthyr Tydfil; Lines Bros. Ltd., 
Merthyr Tydfil; Pilkington Brothers Ltd., Ponty- 


pool. 


COLD EXTRUSION OF STEEL 

“TECHNICAL aspects of the production of steel 

components by a cold-extrusion process which 
were first discussed in this country at a Conference 
organized by the Institute in 1953, have evoked 
an increasing amount of interest during recent 
years. A further Conference on this subject has, 
therefore, been arranged at which papers will be 
presented by a number of authorities with practical 
experience in this field. This Conference will be 
held in the City Hall, Sheffield on November 21-23 
next. The programme will include over 12 papers 
covering various aspects of the subject, and it is 
expected that a number of films showing the 
operation of the process will be shown. Typical 
components manufactured by cold extrusion will 
be on display and arrangements have been made 
for a visit to one or more works where the process 
can be seen in operation. 

Detailed programmes and application forms for 
tickets for this meeting will be sent out to all 
members of the Institute and others who record 
their interest in the next few weeks. 


TRIPARTITE CONFERENCE IN 1961 

In May, 1961, a three-cornered meeting will be 
held in London between the Institute, the American 
Pressed Metal Institute and the German Forschung 
Fir Blechverarbeitung. It is anticipated that the 
delegation from the U.S.A. will number about 60 
representatives of metal pressing firms, who, in 
addition to participating in the meeting, will be 
visiting works of technical interest to them in the 
U.K. and on the Continent. 


MIDLAND BRANCH WORKS VISIT 


ACH summer the Midland Branch organize a 

visit to a leading industrial concern. The 
choice of the Pressed Steel Co. was obviously a 
happy one, as most of the party were concerned 
with the motor-car industry in ome capacity or 
another. 

The particular plant visited was acomparatively 
new one at Stratton St. Margaret, Swindon. There 
are already two large press shops in full production 
and an even bigger third one is being built to come 
into operation next year. 

Members arrived in time for an excellent lunch, 
after which they split up into small groups for a tour 
round the factory. 

The party was much impressed by the strides 
made in the field of mechanization, both in the 
press shops and assembly departments. Evidence 
of the success of this is the fact that the general 
impression was one of considerable output with a 
relatively small labour force. 

Tea was followed by questions, which were most 
ably answered by members of the staff. No 
doubt one reason for the success of this Company 
is the obviously friendly spirit which prevails, which 
is not always present in organizations of this size. 

The party left in time for drinks and dinner, more 
or less in that order, at Stow-on-the-Wold, and 
thanks are due to the Branch Secretary for organizing 
an excellent day out. 


SOUTH-WEST BRANCH WORKS VISIT 


ON June 23, 1960, a group of 24 members of 
the South-West Branch of the Institute visited 
the Hoover washing machine factory at Pentrebach 
on the outskirts of Merthyr Tydfil. 

The assistant personnel manager gave a resumé 
of the history of the company and its subsidiaries 
culminating in the decision to introduce light in- 
dustry into the heart of the coalfields. 

Three senior technicians conducted the party 
through the batch press shop and _ diecasting 
department to the production press shop, where 
great interest was shown in the line sequence pro- 
duction and fabrication of machine cabinets from 
sheet to spray booth. 

The final assembly conveyor was impressive for 
its compact layout leading ultimately to the test 
line where each machine is subjected to all the 
rigours of domestic use. 

Finally, the party were entertained to tea by the 
management, who skilfully answered all the 
questions which were fired at them. 
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DEVELOPMENT OF TESTING 
METHODS FOR THE 
FORMABILITY OF SHEET 


By drs. G. de WITTE 


At a meeting in Amsterdam in 1957, sponsored jointly by the British Iron and Steel Research 


Association and the Swedish Ironmasters’ 


Association 
representatives of seven nations, the decision was taken to sé 


Fernkontoret), and attended by 
tup a Group, with the immediat 


limited objective of co-operating in an investigation of a Cup-Forming Test for evaluating the 


formability of sheet metal. 
Deep Drawing Research Group and drs. G. de. 


The Group was inaugurated under the title of the International 
Witte was elected its first chairman 


In May of 


this year the Group sponsored its first major open meeting, in collaboration with the Soctét 


Francaise de Métallurgie, at which some 30 papers, 
The paper reproduced belou 


procedures, were presented and discussed. 


drs. de Witte as an introduction to the theme 


Introduction 

"THE technological tests for measuring the 

formability of sheet metal cover only one of 
the many fields of technological tests that deal with 
the mechanical behaviour of metal. Other examples 
are the tests for measuring the strength properties 
for constructional applications, the tests for judging 
the tendency towards brittle fracture under multi- 
axial tension at certain temperatures, and the 
tests for measuring creep properties. The develop- 
ment of each of these categories requires its own 
specific approach and this applies to formability 
tests. 

However, in one respect, the development of 
formability tests differ from most other tests 
due to the fact that the information obtained 
by a formability test can be compared rather 
directly with the performance of the metal during 
fabrication. In contrast, the information from 
tests such as those related to brittle fracture will 
either never or only after a long statistical experience 
be correlated to practice. In other words, forma- 
bility tests have to give information about the 
behaviour of the metal during its fabrication which 
will definitely take place at a certain moment and 
which must reflect the properties of the metal 
in a reasonably reproducible way, whereas most of 
the other types of tests are not concerned with the 
fabrication but with the application of the metal 
after its fabrication 


relating to sheet metal testing 
was delivered by 
Sessions. 


largel) 


of the 


In this application the desired properties will 
differ from case to case and from time to time 
Again in other words : formability tests apply to 
what wi// happen during the fabrication, most other 
tests to what vaguely is feared that might happen 
during the application. 

From a psychological point of view, the tests 
on formability have a disadvantage over the other 
tests in that they can be checked immediately. 
It is much easier to develop and to agree upon 
a testing method when a tight check on its relation 
to practice is nearly impossible. However, from 
the technical point of view, the conditions for the 
development of adequate formability tests must be 
highly favourable. Much more striking is the fact 
that, notwithstanding the possibility of focusing 
the research directly on the press performance 
and in spite of several decades of research and 
development of testing, few people are satisfied 
with the currently-available testing methods ! 

There is a great deal of argument about what 
has been achieved until now. Still worse, many 
wonder if there has been anything achieved at all. 
In former times it was said that the original tensi'e 
test was very poor in predicting drawability, 
the old Erichsen- or Olsen- test should not be 
considered as a deep-drawing test and the Rockwell 
hardness does not say anything essential. Indeed, 
much development work has been carried out 
from this starting point, but when looking at the 
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actual routine testing programme of most pro- 
ducers and users of sheet metal, scarcely any change 
is observed of the types of tests in daily use, com- 
pared with the past. This poses the question 
whether there is something going wrong with the 
development of formability tests. 

In view of this, some personal views will be 
expounded here on the problems around the 
development of formability tests. These views 
will be of a more general character, so that, when 
some details are used in the course of this paper, 
this will be done for the sake of illustrating a 
principle rather than for the sake of the details 
themselves. An attempt will be made to avoid 
detailed problems with the aim of sharpening the 
criticism and of an invitation to examine, every now 
and then during the often detailed experimental 
work, what is being done and what ts being aimed at 
in the course of that work. 

Without attempting to be complete, some aspects 
of the complicated character will be mentioned 
of the study of technological tests on formability, 
which have led to misunderstandings and contra- 
dictions in the past. 


The Need for Definition of Terms; “ Specific” 
and “ General ” Formability 

A basic point is the definition of terms like 
formability, drawability, deep-drawing capacity, 
stretchability, ductility, etc. In many publications 
such terms are used as if it were quite clear what 
one is speaking about. An increasing accuracy 
is appearing in literature in this respect, however, 
and an analysis makes it clear that usually one of the 
following three alternatives is used. 

The first relates the term to a given job in the 
press shop. Sometimes it is assumed that a group 
of jobs might be strongly related to each other, 
in which case the relation is made to that category 
of jobs. Occasionally the expression “ spectfic 
formability”’ is used in such cases, a worthwhile 
thing to do, in order to distinguish from the other 
alternatives. In these studies, it is necessary to 
consider the test criteria in direct relation to the 
performance of the sheet in that particular job 
or group of jobs. 

The second alternative deals with, what could 
be called, “ general formability.”” Most metals can, 


in practice, be classified according to a system of 


“grades”; the “higher” the grade, the more 
difficult the jobs which can be done by the sheet, 
so that the general formability increases with the 
number of the grade. Such grades are primarily 
defined by the technical details of the process on 
the sheet-producers’ side. In these studies, the 
tests are applied to samples of such grades in order 
to judge whether the testing methods assess the 
different grades in the right way, i.e., in agreement 
with the grade number and, by that, in line with 
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the “ general formability ’’ defined by the grades 
in question. Some comparative studies do not 
only deal with the assessment as such, but also 
with the discriminatory power of the test in assess- 
ing the grades so as to decide which test discrimin- 
ates best. 

The essential difference between “ specific ” and 
“‘ general” formability is often neglected, giving 
rise to frequent misunderstandings. It is obvious 
that the assessment of metals according to a certain 
specific test may not be identical with the assess- 
ment by a test which happens to discriminate a 
certain set of grades satisfactorily. This implies 
that it is not possible to assess the adequacy of a 
specific test from the degree in which the test 
assesses different grades of sheet metal. In theory, 
a test which discriminates poorly between a certain 
set of sheet grades, can be an excellent one with 
regard to a certain specific formability, and con- 
versely. 

The third alternative of the use of words like 
formability in literature is neither directly related 
to the press shop nor to the assessment of grades of 
sheet metals, but to test values. This is, of course, 
fully permissible if only a clear definition is given 
to avoid misleading and tendentious interpretation. 
A danger exists, however, when such a definition 
is left out and when the reader is invited to sub- 
stitute the formability factor concerned for some- 
thing like specific or general formability as outlined 
before. Invitations to misunderstandings of this 
kind have been made in the past, presumably due 
to an unbalanced eagerness to propose a new testing 
method or new testing criteria. There even have 
been proposed new testing criteria on the negative 
base only that the new criterion appeared to assess 
materials differently from the known disputable 
criteria. 


The Discriminatory Power of a_ Testing 
Method 

The term “discriminating power” has been 
used in relation to the suitability of a testing method 
on general formability. It is an obviously logical 
approach to look out for that testing method which 
as distinctly as possible assesses different grades of 
sheet metals. The same applies to testing methods 
that are not aimed at assessing materials according 
to formability, but which are used to give informa- 
tion about the degree of consistency of a certain 
sheet quality within one shipment or one grade of 
sheets. In all such cases it is necessary that the 
test indicates any differences between the properties 
of the sheets with the utmost possible sharpness. 

In this relation it is often said that the discrimi- 
natory power of the testing method has to be high. 
This suggests that this is a characteristic, a capa- 
bility of the test, a suggestion that is not fully 
justified. Fig. 1 shows an arbitrarily chosen illus- 
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Fig. 1.—-Relationships found in practice between yield strength 
and Rockwell hardness of low-carbon steel sheet 
tration. It gives some relationships found in practice 


between two often used test values for low-carbon 
steel sheet, 1.e., the yield strength and the Rockwell 
hardness value. Point AA gives the combination 
of both values for a sheet of rimming steel in the 
annealed condition after cold reduction. By a small 
cold reduction of about | per cent on the skin-pass 
mill, AA moves towards SP,. _ By the application 
of a 2 per cent and 3 per cent skin-pass reduction 
instead of 1 per cent., AA moves in different 
directions towards SP, and SP,. Strain-ageing 
during six months at 20° C. subsequent to the 
three skin-pass cold deformations move the points 
SP,, SP. and SP, in new directions towards A,, 
A, and A, respectively. Another “ relation ” be- 
tween both test values is given by the dotted line. 
It shows the average relation as it happens to occur 
for a grade of sheet steel in the | per cent skin- 
passed non-aged condition. It is noticed that the 
slope of this relation again differs from all former 
ones. 

The figure not only gives an illustration of the 
well-known fact that there does not exist one 
uniform relation between two different test criteria, 
even for one type of product (a sheet of a certain 
thickness) made from one lot of metal (a certain 
grade of steel), but it illustrates also the impossibility 
of comparing the discriminatory power of different 
test criteria in an absolute sense. The result of an 
incidental comparison of discriminatory power will 
depend upon the sheet metals on which the study 
is carried out. This must be the explanation 
of many contradictions encountered in the literature 
and it stresses the danger of generalization and of 
extrapolation of results besides the limitation 
of the experiments themselves. 

The fact that the ability of a testing method to 
discriminate between sheets with different pro- 
perties depends upon the test as well as upon the 
characteristics of the sheets involved, proves that 
it will be impossible to develop one universal method 
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of testing general formability with an adequate 
discriminating power for all metals at the same 
time and, for a given metal, for whatever system of 
grades. (This conclusion must be of great relief 
to the manufacturers of testing machines who can 
depend on a great variety of mechanical testing 
methods, each of them satisfying somewhere with 
regard to discrimination. 

It is worthwhile indeed, to stress the point that 
the development and the appreciation of such a test 
must be strongly related to the particular group of 
metals in view. 

This statement must be in evident contradiction 
to what is to be expected about specific testing 
methods. The ideal specific test must be valid for 
any sheet metal of the same thickness. Conversely, 
by including different metals in the same study of 
comparing test results with press performance, 
useful information may be obtained about the 
specific character of the testing method. 


The Analytical Approach ; the Basic Meaning 
of a Test Value 

Before bringing some other aspects of the study 
of specific testing to the fore, a separate approach 
on formability problems has to be mentioned. 
This approach does not envisage the direct 
‘““ measurement” of either general or specific 
formability by means of a testing method, but tries 
to find out the basic components of mechanical 
behaviour of the sheet by analysis. If possible, 
it would be preferable indeed to work with the basic 
or fundamental characteristics which finally define 
the actual behaviour of the metal when it undergoes 
the deforming treatment. If knowledge in this 
respect was sufficient, a number of analytical 
tests, each revealing one or more basic properties, 
could either be used as an alternative to the 
numerous technological tests or at least be of great 
help in the development of such tests. The analy- 
tical approach along such lines has to be stimulated 
as far as possible. It is only for the sake of limitation 
that further thoughts will not be given here on this 
very particular search for basic characteristics and 
for analytical tests to measure them. 

Confining the discussion to technological testing, 
an analytical attitude is also encountered in litera- 
ture on the technological level, for example, by 
analyzing the deformation of a blank into a cylin- 
drical cup into components like symmetrical 
stretching, bending-and-unbending, wedge-drawing 
and friction, an approach which requires undivided 
attention indeed, and which already has led to better 
understanding and formulation. Others try to 
find out whether a combination of test values might 
give better correspondence with press-shop per- 
formance, whereby the weight of the test values in 
this combination may be different for different 
applications under the press. 
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K.WI. hole-expanding test 


Fig. 2. 


Such work is of the same atmosphere, although 
of a less basic character of course than the above- 
mentioned fundamental analysis. 

It is necessary to observe great caution in the 
decision whether a testing value gives basic or 
techonological information. A fundamental charac- 
teristic can be defined as a characteristic of which 
the value does not depend on the way in which it has 
been determined. In this respect many quality 
factors have only a basic character instead of being 
a fundamental characteristic. The yield strength, 
the ultimate strength and the uniform elongation 
as measured by a tensile test are samples of this 
kind. 

Experience even seems to show that a generali- 
zation of the answer whether a test value has a basic 
character or not may be hazardous. 

An example of this nature was met in a study of 
the K.W.I. hole-expanding test. This well-known 
test aims at measuring the maximum elongation 
of the metal fibre situated at the periphery of a hole 
If an ideal production of the hole is possible such 
that any disturbance of the characteristics of the 
sheet metal around the hole is avoided, it seems 
justifiable to assume that the test will, in fact, give 
information about the ductility of the metal at the 
edge of the hole. 

However, Fig. 2 shows what may occur. It 1s 
clearly shown that the cracks do not always initiate 
at the periphery itself but at a small distance from 
the edge. At first glance it looks like the effect of 
disturbance of the ductility of the metal through 
the grinding and polishing action needed for the 
preparation of the blank. 

More careful examination of the behaviour of the 
steel sheet in question, suggests, however, that such 
a hypothesis does not satisfy. Fig. 3 gives more 
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details about what has been found. Fig. 3 (a) shows 
that the degree of expanding is visibly dependent 
on the diameters of the original hole and of the 
punch. This feaure seems to contradict the 
assumption that the ductility of the edge material, 
work-hardened by the preparation of the hole or 
not, is measured by the test. In Fig. 3 (6) the 
percentage of samples is given, in which the crack 
initiation obviously did not take place on the edge. 
This percentage decreases with increasing ratio 
of hole-diameter and punch-diameter and seems, 
in the first approximation and within the limits 
of the experiment, to depend on this ratio indepen- 
dently of the absolute dimensions of the hole and 
the punch themselves. As Fig. 3 (c) demonstrates, 
the average distance from the spot where cracking 
began to the edge of the hole, decreases together 
with the probability that the crack does not start 
at the edge. 

It is suggested that the phenomena just described 
lead to the conclusion that the testing method does 
not guarantee an exhaustion of the ductility of the 
edge material. A blank without a hole in the 
centre would have shown its rupture somewhere on 
the radius of the punch. The insertion of a very 
small hole in the centre will not alter this picture 
severely. By increasing the original diameter of the 
hole, it has not to be assumed now that the spot of 
crack initiation will move discontinuously from 
the punch radius area to the edge of the hole. The 
actual position of the spot where rupture starts will 
depend on the strain pattern in the blank in detail, 
Graphs showing results of investigations into 
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a pattern which will be a function of both testing 
variables and sheet characteristics. This has to be 
considered as a striking example of the thesis, that 
the basic meaning of a test value does not depend only 
upon the details of the testing method only but also 
upon the characteristics of the tested material. 

A peculiar and intriguing consequence of the 
complications just described with regard to the 
K.W.I.-test is, that under “ favourable ” conditions, 
the testing method will discriminate between certain 
materials very well. If the conditions for one 
material are such as to permit the ductility of the 
edge to be exhausted, whereas this does not apply 
to the other material, the hole-expanding values 
may be very different. In such cases the test 
discriminates very distinctly and can be considered 
as a first-class technological test. However, the 
conclusion that both materials show a very different 
ductility value ought to be avoided if no further 
evidence of that is produced. Furthermore, the 
test might discriminate poorly under “ unfavour- 
able ”’ conditions for the same reason. The same 
kind of conclusion may be valid for other testing 
methods as well. 


Sampling and Press-shop Interpretation 

The study of the development of real specific 
tests has its own particular complications of which 
some have already been mentioned with regard 
to the testing method itself. But that is not the 
only item which has to be considered. To prove 
the adequacy of a given test as a means of predicting 
the behaviour of the metal in a particular job in 
the press shop, two other sets of problems have to 
be overcome. 

First, there is the sampling problem. When a 
given batch of sheet metal has to undergo pressing, 
how has it to be sampled for testing in order to 
ensure that the test result can be considered as a 


representative information about the quality of 


the whole batch ? Is it permissible in all cases to 
attribute a certain level of quality to a sheet ? 


Do there exist cases in which a sort of mixture of 


quality levels with a certain average value and 
statistical spread has to be recognized instead of one 
certain quality level ? 

Questions of that kind are related to the possible 
inhomogeneity of the sheet and have to be con- 
sidered very carefully. Quite distinct from the 
difficulties that usually arise through lack of ade- 
quate model theories—a complicating problem 
which will not be dealt with here—it must make 
a great difference whether a batch of wide sheets 


of rimming steel is used for the production of 


thimbles or of large bath-tubs which each will take 
the full width of the sheet. In first approximation, 


the thimbles will consider the sheet as a material 
consisting of parallel zones of quite different pro- 
perties, whereas the bath-tubs will not. Again, how 
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to sample in both cases ? For the time being, 
the answers will have to be based upon presumptions 
rather than upon insight. 

The second type of problems concerns the inter- 
pretation of the result in the press shop. Three 
possibilities may occur in the first instance :— 

(a) The pressing runs faultless without any 
difficulty after the first adjustment of the press ; 

(6) It appears to be possible to avoid failures by 
adopting the adjustment of the press every now 
and then, and 

(c) Failures occur notwithstanding continuous 
adjustment. 

This does not provide a fully continuous criterivn 
on which to assess the sheet materials, so that it is 
questionable whether the pressing assesses the 
materials in an adequate manner. One may have 
luck or not. Besides that, it is not always possible 
to avoid subjectivity in the interpretation. In any 
case, the results will be affected by the condition 
of the press and the tools, by the adjustment possible 
on the press and by many further details like lubri- 
cation, etc. Because of these complications, it will 
often be advisable to extend the experiments to 
obtain more statistical than incidental kind of study. 

When failure occurs during pressing, it is very 
important to consider whether the failure is due 
to press or tool conditions, or to the sheet metal 
itself although an answer to that may be very 
difficult. In the latter case it is necessary to try 
to find out whether the sheet has failed by a typical 
local inhomogeneity or discontinuity, or by the 
so-called normal fluctuations of the metal charac- 
teristics over the whole batch. This is an impor- 
tant question seeing that the testing method is 
supposed to give information usually about the 
latter item only. 

The critical points mentioned about sampling 
and interpretation—there will be still more of this 
kind—must be taken into account in the setting up, 
in the carrying out and in the interpretation of 
experimental studies about specific tests. If the 
work is not done in a very careful way, the result 
may be misleading and might do much harm to 
progress in this interesting and important field. 


Relative Character of Information by a 
Specific Test 

To conclude this paper, an intriguing point of 
view will be given about the possibly relative 
character of the information by a pure specific test. 
This will be done on the light of some experience 
obtained with cup-forming, although the qualitative 
result might as well apply to other methods of metal 
forming. 

Fig. 4 gives a qualitative picture of what must 
be the background of the probability of rejection 
in normal cup drawing. As known, the maximum 
punch load effected during the draw increases with 
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Graphs showing probability of rejection in normal 
cup drawing 


the drawing ratio. Due to spread of both mechanical 
properties of the sheet and drawing conditions, 
this M.P.L. will show some scatter as indicated. 
For each drawing ratio a certain mean critical 
punch load can be defined, rather paradoxically, 
indicating at which punch load the blank would 
have failed by rupture somewhere around the 
radius of the punch. 

Within the zone where the two scatter bands of 
M.P.L. and C.P.L. cross each other, the situation 
may occur for certain blanks that the M.P.L. figure 
is lower than the C.P.L. figure. This means that 
the blanks concerned fail during the draw, so 
that the number of rejects increases from negligibly 
small to nearly 100 per cent by passing the zone, 
indicated as the “transition zone,” from left to 
right. 

This shows that even different materials can have 
transition zones situated around the same drawing 
ratio, if only the mean M.P.L.—and C.P.L.—lines 
intersect at the same value of the drawing ratio. 
Fig. 5a shows a hypothetical example of three 
different metals which meet this condition. Although 
in such a case the so-called “ Limited Drawing 
Ratio at 50 per cent reject’ must be the same 
for the three materials, it is not yet sure whether the 
three S-curves, showing the increase of rejects 
with drawing ratio, will coincide completely. This 
must depend on factors like the angles at which the 
C.P.L.—and M.P.L.—lines intersect for each 
material and the degree of scatter of the C.P.L.— 
and M.P.L.—values. In Fig. 5d it is assumed that 
the width of the transition zone can be different. 
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Such a hypothesis would imply that, in comparing 
the quality of different materials with regard to their 
capability for cup forming, the answer may depend 
upon the working point. In the case as supposed in 
the figure, the three materials are of the same quality 
according to the value of LDR;,. For LD ratios 
corresponding to lower percentages of rejects, 
material I is the best and material III the worst. 
For those regarding high percentages the materials 
are ranked in the opposite sense. 

Cup-forming experiments, not yet reported, have 
been developed by the author to estimate LD ratios 
even at negligibly low percentages of rejects. 
They seem to justify the conclusion indeed that at 
some drawing ratio the ranking order of two 
materials may be reversed. Such a turn-over 
point can be situated either within the practical 
transition zone, in which case it is generally said 
that the cup-forming test does not discriminate, 
to the left or the right of that zone. 

The consequence of this must be very important. 
At the present time it has not yet generally been 
proved whether cup-forming tests can be considered 
as adequate specific tests for certain larger pressings 
in practice of the same type. It is, however, 
definitely logical to consider the test as a specific 
one with regard to the press shop that uses the 
testing machine itself for production purposes. 
The experiments mentioned do show that, if 
materials are tested at certain drawing ratios which 
are different from the actual drawing ratio used 
in the press shop, the information provided by the 
test may be completely wrong. This does not mean 
an overriding criticism of the cup-forming test as 
such. It is pointed out, however, that caution is 
required because a turn-over point may exist 

(Continued in page 571) 


Fig. 5._-(a) Hypothetical example of three different metal 
with same relative critical punch load. (b) This graph 
assumes that the width of the transition zone can be different 
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somewhere in the order in which different metals 
are ranked by one and the same testing method. 


Conclusion 

Some personal views of a general character have 
been given about the complicated nature of the 
research on formability-test criteria. It was not 
intended to do so in a negative way so as to become 
intimidated by the complexity of the work. On 
the contrary, it is hoped that a contribution has 
been given to clear up many seeming contradictions 
in opinions and experiences. The character of the 
research obviously requires great caution. A note 
of warning must be given against oversimplification, 
generalization, lack of definition of terms and lack 
of demarcation of the subjects. The author has not 
answered the question “ what is going wrong on 
the development of technological formability test- 
ing methods,” because of the highly coloured, 
negative character of that question. If he was asked 
to formulate positive advice to the benefit of that 
development this advice would be based on three 
items, partly of a philosophical nature and identified 
‘with the conscience of the investigator :— 


The delegates of the eight member 
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1) It is worthwhile to ensure that a contra- 
dictory or negative experience may not be due to a 
wrong posing of the question. 

(2) Finding out the demarcation of the validity of a 
result (a testing method) is to be preferred to being 
content with criticizing the result in a certain respect. 

(3) It appears useful to be aware of the possibility 
that many questions, which are still open now, may 
be answered or eliminated sooner by careful 
examination of the experience gathered by the 
existing technological testing methods than by 
proposing new ones. 
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AUTOMATIC CONTROL 
OF A WIEDEMANN 
TURRET PRESS 


Details of a System Developed 
by The General Electric Co. Ltd. 


\V/ IEDEMANN turret presses are employed at 
' the Witton Works of The General Electric 
Company Ltd., to punch out the sheet steel panels 
used in the manufacture of indoor switchgear 
cubicles. A typical press is shown in Fig. 1. 
These panels are punched with a series of standard- 
ized apertures corresponding to the instruments, 
relays and accessories fitted to the switchgear 
cubicles. For many years presses of this class have 
been operated manually, and the decision to develop 
an automatic system of control was influenced by 
the fact that the operators tired rapidly from the 
strain of continually watching the scales which 
indicate the position of the panel relative to the 
punch. 

The task of devising an 
automatic control system was 
zssigned to the Control Engin- 
eering Group of the G.E.C. 
Research Laboratories at 
Wembley, and in conjunction 
with engineers at Witton 
Works, an_ efficient and 
reliable control system was 
evolved which was put into 
commission early in 1959. 
The new system makes use of 
teleprinter punched tapes to 
initiate electrical impulses 
which are translated into 
machine movements by means 
of telephone relays. Before 
describing the details of this 
system it will be of interest 
to review the method of 
operating the press under 
manual control. 





Fig. 1 
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Manual Control 

The Wiedemann press used to punch the panels 
has a capacity of 71 tons and is fitted with a turret 
containing 32 punch and die sets of various shapes, 
together with an air-operated centre punch, making 
a total of 33 stations. Any of these stations can be 
positioned under the press ram by rotating the 
turret. The top portion of the turret carries the 
punches and the lower portion the dies; each is 
driven by separate chains from a common shaft and 
is locked in position by a sliding pin registering with 
the frame of the press. 

The machine table is capable of carrying a plate 
of maximum size 10 ft. « 5 ft. } in. between the 
upper and lower portions of the turret. The table 
is provided with two movements, one of which 
moves parallel to the machine axis (““Y”’ direction 
and carries the other which moves at 90 degrees to 
the Y direction and is labelled ““X”’ direction. The 


plate is attached to the X direction slide by four 
clamps any one of which can be retracted when it 
approaches the turret, thus allowing the full area 
of the plate to pass through the turret. 

The slides are positioned by two handwheels 
to which are attached measuring scales marked in 
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Fig. 2.—-Manual and automat: 
programme instructions for atypical 


aperture 
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increments of » in. which cover the full movement 
of the slides; vernier scales enable the required 
dimensions to be set to ¢ in. The operator stands 
on a platform which is attached to the Y direction 
slide and hence moves in and out with the compo- 
nent. The handwheels and the push-buttons for 
actuating the ram and the turret are positioned so 
that they can be operated from this platform. 

The operator is supplied with a chart showing 
the station number and the X and Y co-ordinates 
for each punch stroke. This chart is compiled by 
the programmer who converts the component 
drawing into this form (Fig. 2). 


Automatic Control 
For the automatic scheme, 
punched paper tape (standard 
5-hole teleprinter-type) was 
chosen for programming the ' 
instructions to the press, and a 
it was decided to employ 
digital control throughout, 
using the well-tried P.O. type 
3,000 relay, together with a 
number of rotary switches. J 
Two small d.c. motors were 
fitted to drive each table wie 
movement, giving 3-speed 
control, and the induction i 


| PE | 


carrying the information for 
punching a complete plate, 
is run through the tape reader. 
The perforations are read in 
discrete phrases and each of 


AUTOMATIC these is decoded by a set 


of relays which check the 

reading and route the inform- 

ation to the appropriate 
set of rotary switches. There are three sets of 
rotary switches, one for the turret and one for each 
of the table movements; their function is to store 
the next required movement. When the previous 
punch stroke has been completed, the three move- 
ments take place simultaneously under the control 
of the rotary switch sets and the associated motor 
control relays. The actual turret and table 
positions are fed into the rotary switch sets con- 
tinuously from digitizers, Fig. 4, whose function is 
to convert the positions to an electrical code to an 
accuracy of + 0.01 in. As the desired position 1s 
approached, the motor speeds are reduced, and when 











motor driving the turret was 
replaced by a 2-speed d.c. 
motor. A simplified schem- 











Fig 3 Simplified schemati } 
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The turret digitizer 
mechanism 


Fig. 4 





the position signalled by the 
digitizer coincides with the 
desired position, the corres- 
ponding drive is switched 
off and a brake applied. 
When all three movements 
have finished, a signal actuates 
the punch. Adequate inter- 
locks and circuits are provided 
to minimize faulty operations 
of the system. 


Punched-tape System 

The tapes are produced on 
a “Creed” teleprinter which 
gives a red visual typewritten 
record with the punched tape 
as the by-product. When 
sub-routines are added or 
alterations are made to the 
master tape a Creed transmitter is utilized, the 
output of which is passed to the teleprinter, which 
then gives a black-printed record. By this means 
information added from the teleprinter keyboard is 
distinguishable from that added by the transmitter, 
and a changeover from one to the other is very 
easily carried out. 

The information required on the tape for setting 
the machine and actuating the punch ram consists 





ALGUSI 1960 


INDUSTRIES 


PESSSSeeea® 





of a turret movement code followed by two decimal 
digit codes, a Y movement code followed by four 
decimal digits, an X movement code followed by 
five decimal digits, and the punch code. Each of 
these codes occupies one line accross the tape and 
is made up of a combination of up to five holes 
These combinations are grouped for easy recog- 
nition; a four-hole combination denotes a movement 
code, two holes denote a digit code, while a com- 
bination with an odd number 
of holes denotes a subsidiary 
operation such as an operator’s 
instruction. These  odd- 
number combinations are pre- 
ceded by the letter code. The 
grouping provides a means of 
checking the movements and 
their digits while the tape is 
being read. The letter code 
cancels out the checking 
circuit when an odd-number 
combination is read. One 
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whole setting occupies 1} in 
of tape, but should a move- 
ment not need to be altered, 
it is not punched into the tape 
Continued in page 586 
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FORMING OF ALUMINIUM 


AND ITS ALLOYS 


By G. FITZGERALD-LEE, F.R.Econ.S., M.LE.1., A.R.Ae.S. 


Dies and Tools 
DURING the Second World War the rubber-die 
press was used mainly in the aircraft industry, 


partly because it is so suited to the production of 


many aircraft components but also because the 
shortage of rubber restricted its application to 
essential industries. 

The possible field of application is, however, 
very wide and in present conditions it could be 
used, especially in view of the several excellent 
plastic “ rubbers ’’ now available, with advantage 
in many industries, such as electrical trade pressings, 
radio parts, engineering sundries, toys and novelties. 

Simple forming, blanking, piercing, shearing, 
flanging and drawing may all be carried out with 
the rubber-die press with simple and thus relatively 
inexpensive tools. 

The rubber press consists essentially of a thick 
rubber pad housed in a steel container strong 
enough to withstand the maximum pressure 
exerted on the press platen, the thickness of the 
rubber being about two-thirds the depth of the 
container. 

Dies made from hardwood, zinc alloy or steel are 
placed on the surface of the platen, the sheet 
material to be formed being positioned on the dies 
by suitable location pegs. As hydraulic pressure 
is applied the movement of the platen forces the 
dies and the sheet material against the rubber pad 
which, when deformed, compels the metal to shear, 
bend or form to the shape of the die. 

Until recently it was generally accepted that the 
use of rubber in conjunction with press tools was 
dependent on the ability of the rubber to flow, 
that is, when pressure was applied to a quantity of 
rubber placed in a closed vessel or container a 
resultant reaction was set up on every surface 
with which the rubber came into contact. At the 
same time it was noted that, in contrast with a 
purely fluid medium like water, rubber possesses 
the property of cohesion, or resistance to free flow. 

Now, however, it is believed that the fluid-like 
flow of rubber is almost inappreciable and that it is 
the frictional properties of rubber that are decisively 


important in forming components by the rubber-die 
press. 

In other words, the ability of the rubber under 
pressure to react and to form sheet-metal parts is 
due to the resistance of the rubber to deformation 
The pressure obtainable is limited by the shear 
strength of the rubber; once the rubber begins 
to shear the pressure concentration falls so rapidly 
that completion of the operation is impossible. 

The frictional properties of the rubber also have 
considerable influence on the working action of the 
rubber pad since the process is a dry one, achieved 
by a combination of stretching and displacement. 

Very little slip takes place, and what does is over 
vertical surfaces, never over horizontal, as may be 
shown by placing spots of wet paint upon the metal 
to be deformed ; it will be found that they are 
transferred to the face of the rubber pad without 
appreciable smearing. 

The face of the rubber clings by friction to the 
metal blank at the point at which it first touches 
the blank and remains at that spot even when full 
pressure is obtained, the more distant parts of the 
rubber pad being displaced and stretched over the 
work and the dies on which it is being formed. This 
action of the rubber is shown in Fig. 1. 

Although most modern rubber-die presses have 


Action of rubber pad under compressior 
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been designed for use with high pressures, a 
considerable amount of work on sheet of from 
14 to 20 s.w.g. is produced on presses with which 
low pressures are used. These presses require a 
slightly more complicated die design than those 
employing high pressures, but for many applications 
the saving in power may make them more econo- 
mica!. 

Good pressings may be produced on small presses 
with as little as 150 tons capacity, but most normal 
hydraulic presses of this type use between 300 


and 600 tons pressure, with a platen pressure of 


0.7 tons per sq. in. The rubber pads used on these 
low-pressure presses are either solid or built up 
from |-in. laminations of 50 to 55 Shore hardness. 
The internal pressure of this soft rubber is not 
always adequate to complete all forming operations, 
in which case it is reinforced by mechanical means. 

An ironing plate made of }-in. boiler plate, cut 
away in the centre so that it just clears the finished 
shape of the component, is located on top of the 
blank material. When the pressure is applied the 
ruober comes into contact with the surface of the 
plate and is forced into the space cut out of it. 
The rubber thus compressed forces the material 


to the shape of the die. The ironing plate itself 


greatly helps in preventing the formation of wrinkles 
at the corners of the part. 

Unless large parts of heavy gauge are required, 
these low-pressure types of press with moderately 
soft rubber will form all standard parts of normal 
size. Working on a single large ram, they have a 
very rapid cycle, particularly when designed to 
accommodate four loading tables. 

Two types of presses, standardized during the 
war, are still in general use in this country, one a 
high-power type of cast-steel unit construction and 
the other a low-power type of mild-steel plate 
construction. 

In the high-power type, units each of about 2,670 
tons rating with a platen area of 3 ft. by 4 ft., are 
coupled together to form presses rated at 5,340, 
8,000 and 10,700 tons respectively, with a maximum 
pressure of 1} tons per sq. in., working dimensions 
being respectively 6 ft. by 4 ft., 9 ft. by 4 ft. and 
12 ft. by 4 ft. 

The low-power type is built in sizes ranging from 
presses of 500 tons capacity with platen dimensions 
of 3 ft. by 2 ft. to machines of 2,600 tons capacity 
with platen dimensions of 6 ft. by 4 ft., the pressure 
in all cases being 0.5 tons per sq. in. 

In a typical high-power press the rubber pad is 
9 ft. by 4 ft. by 10 in. and is housed in a steel 
container, being vulcanized to a steel plate in which 
are tapered holes to secure a firm anchorage. The 
plate is easily removable for the renewal of the 
rubber pad. 

The platen, which is mounted on the crosshead 
of the cylinders, moves upwards into contact with 





the rubber by means of a series of hydraulic 
cylinders which distribute the pressure evenly over 
the whole area. Forming dies are grouped on the 
platen with not less than 2 in. between each die. 

The press is provided with two loading tables 
carried on rollers mounted on ball bearings ; 
either table, when loaded ready for operation, 
may be run on to the platen. The rollers on the 
platen are spring-loaded so that as soon as the 
rubber is engaged the load is transferred from the 
rollers to the platen. The tables are moved in and 
out of the platen by means of a frictional drive. 

A control panel electrically controls the press ; 
there is a single lever for the main operation of 
the press and two levers for operating the safety 
doors situated at each end of the platen. These 
doors are connected with the main control lever 
so that the press cannot be operated until both are 
closed. 

This type of high-power press is capable of 
exerting a pressure of 1.5 tons per sq. in. which is 
sufficient to bend 10-s.w.g. heat-treated alloy sheet. 
Most components, however, can be formed at much 
lower pressures than this. Most normal require- 
ments can be formed at a pressure of 0.7 tons 
per sq. in. 

A typical low-power press in present use is made 
from contoured mild-steel plates each about 1} in. 
thick. Power cylinders and driving units are 
considerably lighter than those in the high-power 
unit press and the whole may be erected much more 
quickly. 

The loading system consists of four tables, two 
being loaded at each end, the platens running into 
position and then being power-fed on to the 
cross-head of the cylinder in turn. The rest time 
of the unit in proportion to the working time of 
the press is thereby reduced. Otherwise, the method 
of operation is the same as that with the high-power 
press. 

Pressure is about 0.3 to 0.4 tons per sq. in. and 
the type of die used is therefore the same. The 
action can ‘‘ dwell” at any point of the stroke if 
required, which greatly helps the production of 
complicated components. The cycle time for the 
2,650-tons capacity low-power press 1s 5 minutes 
for a complete operation, each table being pro- 
cessed. 

The rubber pad is housed in a steel container 
strong enough to withstand the total bursting 
pressure exerted by the platen, the thickness of the 
rubber being about two-thirds the depth of the 
container. The dies are grouped on the surface 
of the platen and the blanks placed upon them, 
located with pins. The dies and blanks are brought 
into contact with the rubber pad and pressure is 
applied. The steel container prevents lateral 
movement of the rubber, thus forcing it against 
the blanks and dies. 
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Due to its elasticity the rubber deforms as 
pressure increases forcing the metal blanks to 
assume the shape of the dies. On removing the 
pressure, the rubber goes back to its original form 
ready for the next operation. 

If separate blanks are used for each component 
they are placed in position by locating pins on the 
dies. Provided that dies of approximately the 


same height are grouped together, the gauge of 


metal need not be the same for all the components. 
When a single sheet is being formed into blanks 
the dies should be grouped economically and the 
sheet placed over them. Pressure is applied to all 
blanks simultaneously so that they are formed 
with one stroke of the ram. 

When blanks for large numbers of components 
are to be sheared the shearing dies should be 
grouped over the loading table so that they occupy 
the entire area of a sheet of stock size. The sheet 
is then placed over the dies and pressure is applied. 

Dies for use with the rubber-die press are made 
to the inside of the metal shape to be formed. 
In many typical shapes the dies are designed to 
combine shearing and forming in one operation. 
Forming dies should be at least } in. thicker than 
the depth of the flange to be formed and for most 
forming operations dies } in. thick are suitable. 

When designing tools for forming by the rubber 
press, it should be remembered that parts can be 
formed by external pressure that could not be 
formed satisfactorily by internal pressure ; that is, 
forming should take place over a projection rather 
than into a recess. 

Where, for example, a shape is to be bent through 
an angle of 90 deg., if external pressure is applied 
with a forming block, as shown in Fig. 2, relatively 
little pressure is required owing to the even distri- 
bution of the load and a close fit will be obtained 
at the apex (Fig. 2a) irrespective of how large or 
how small the radius may be at that point. 

Conversely, a bend obtained as shown in Fig. 26 
calls for considerable localized pressure during the 
latter part of the forming operation and, even so, 
it may not be possible to obtain a good, sharp 
corner at B without an additional operation. 

For raising or forming flanges, stiffening ribs, 
lightening holes and bulkhead panels, temporary 
dies of seasoned hardwood or red fibre are suitable 
when only a few hundred components are needed. 
If faced with metal, the same dies can produce 
several thousand components. 

Flanging dies are also often made of a proprietary 
material—Jabroc—composed of Canadian birch 
veneers impregnated with phenol-formaldehyde 
subjected to heat and pressure. Supplied in 
boards of from } in. to 2 in. thick, this material 
has a specific gravity of 1.3 to 1.4, with a com- 
pressive strength of about 40,000 Ib. per sq. in. 
and a Brinell hardness of 45. The working of this 


a) Forming a V-bend by external pressure ; 
(6) Forming a V-bend by internal pressure. 


Fig. 2 
material is simple ; it can be drilled and filed in 
the normal way and is easily routed. 

Permanent forming tools can be cut from mild- 
steel plate at a fraction of the cost of hardened 
steel dies. Using a pantograph burning torch, 
mild-steel plate can be cut to within 4 in. of the 
finished line, leaving little additional finishing. 

Steel plates, similar in shape to the die but 
slightly smaller in size, are sometimes used for 
cover plates and serve to remove local denting in the 
material. The blank to be formed and the cover 
plate located on the former are positioned on 
locating pins. 

Cast-iron dies are also suitable in the case of 
large tools especially where high pressures are 
involved. They can be substantially lightened by 
introducing recesses for that purpose during the 
casting process. 

The majority of dies used in rubber presswork 
are made from zinc-base alloys, which are easy 
to work and possess very good surface qualities. 
The alloy normally used consists of a mixture of 
96 per cent zinc with 4 per cent copper and requires 
a casting temperature of 450° C. with a contraction 
allowance of | in 120. 

A material known as K-M alloy, which has 
proved most satisfactory, consists of about 
4.1 per cent aluminium, 2.7 per cent copper 
and 0.04 per cent magnesium, the remainder being 
zinc of 99.99 per cent purity. Most dies for 
components with flanges up to } in. in depth can 
be manufactured from sheet | in. thick. The 
material, which is relatively soft, can be worked 
on normal wood-working machines by pattern- 
makers. 

Unless used consistently at high pressures, zinc 
does not spread under pressure ; but it is advisable 
to strengthen large dies by the addition of a 10- 
s.w.g. mild-steel plate and open-ended dies should 
always be fitted in such a way as to overcome the 
tendency of the rubber to force the ends apart. 
Where the maximum pressure does not exceed 
0.7 tons per sq. in. the life of zinc-base dies is 
almost indefinite. 

Zinc-alloy dies may be either cast or made from 
sheet. When made from sheet, the first step is to 
scribe out and cut to shape a form template in 
mild steel of 10 s.w.g. The shape of this tem- 
plate is then scribed out on a section of zinc-alloy 
sheet and trimmed with a bandsaw to give a rough 





578 SHEET 





die blank ; this is trimmed to finished size with a 
spindle moulder, the cutters being of such a shape 
that the radius of the top surface is machined at 
the same time. 

Tooling holes are drilled from the template and 
bushes let into the zinc-alloy die at the correct 
positions. Accurate location of these holes is 
essential since the accuracy of the finished com- 
ponent depends on them. 

To make the pressure-plate, which is placed on 
top of the jig to prevent buckling of the web of 
the component when under pressure, a duplicate 
of the template is made from mild-steel plate of 
10-s.w.g., tooling holes are drilled into it and the 
edges chamfered to remove all rough surfaces. 

When the die is made as a casting, a plaster or 
wooden pattern is built up to the finished size 
with an allowance of 0.25 in. for machining. It 
should embody any lightening recesses and 
plaster patterns should be reinforced with wire. 

A mould box which will take the finished casting 
is placed over the pattern and the sand mixture 
rammed in by hand until a compact mass is 
obtained, the sand being reinforced at stages with 
small wires. The mould box is then inverted, 
the top portion of the box being placed on top of 
the mould and the sand rammed in to take the 
form of the top surface of the pattern. 

When the boxes are opened and the patterns 
removed, the moulds are finished by hand to ensure 
that all edges are true. Flow channels are pro- 
duced to allow the zinc to run through one section 
to another and small holes pierced in the top and 
bottom portions of the sand to allow the air to 
escape while pouring. 

To remove any moisture and prevent any con- 
densation the moulds are kept at about 100 C. 
with a blow-pipe flame. It is essential that the 
moulds should be perfectly dry when pouring takes 
place, otherwise castings are pitted with blowholes. 

The two sections of the mould are bolted together 
and the zinc alloy poured in until the molten metal 
becomes visible in the risers, which are topped 
up in turn to allow for shrinkage of the material 
and to remove any dross from the casting. After 
the casting has been removed from the moulds 
the risers are sawn off on the band-saw. The 
top and bottom surfaces of the casting are levelled 
and the contour machined to shape with a spindle 
moulder. 

Tooling holes are drilled from the master tem- 
plate and bushes let in at the correct positions, 
while a duplicate of the template made of 10-s.w.g 
mild steel is fitted to act as a pressure plate. 

When the component for which the dies are 
being made has small radii, bearer blocks, made from 
small castings, are fitted to the dies. When 
fitted, these bearer blocks are screwed on to a base 
plate of 10-s.w.g. mild steel fixed around the 
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outside of the standard die in the correct positions. 

Small locating pins of standard size, used to 
attach the blanks or ironing plate and blanks to 
the die, are fitted into the tooling holes. The pins 
have specially shaped heads so designed as not to 
damage the rubber of the pad. A point in favour 
of zinc-base dies is that obsolete dies can easily 
be melted down and recast without wastage of 
material. 

Combination dies, which not only form the 
components but also form beads and blank the 
holes in one operation, can be made of the same 
zinc-base alloy. 

The radius of dies on all bent edges should be as 
large as possible in order to avoid cracking of the 
material. The radius should be equal to three 
times the thickness of the sheet being processed— 
a point that is particularly important when alu- 
minium-alloy sheet in the aged condition is being 
flanged. Shearing dies, which can be made of 
compressed composition material such as Jabroc 
faced with chromium-molybdenum steel plate to 
form the shearing edge, are backed off to an angle 
of 6 deg. 

It is not necessary for dies assembled on the 
platen to be all of one thickness since the rubber 
pad will adapt itself to differences in depth. But 
when dies of different heights are assembled 
together on the platen, it is important that they 
should be as far apart from one another as is 
practicable in order to allow the deformed rubber 
to reach the surface of the platen in the spaces 
between the dies. 

When the working pressure per sq. in. on the 
platen is not high enough to prevent springback 
of the metal after the pressure has been released, 
the die-face may be “ backed-off” in order to 
compensate for the elastic recovery of the material ; 
4 deg. of backing is usually enough. 

The greater the power of the press, the smaller 
the tendency of the material to return to its original 
shape when released from it. 

It should be noted that the high-strength alloys 
should always be worked in the softest condition 
possible ; but with some of the softer alloys and 
pure aluminium it may be preferable to use material 
in the quarter- or half-hard condition. 

Rubber compresses extremely littlke—about 0.04 
per cent per 109 Ib. per sq. in.—but displaces very 
readily. It has a relatively high yield range or 
elongation, varying with the hardness, which is 
quoted in terms of Shore hardness, a term derived 
from the Shore Durometer, a testing gauge univer- 
sally accepted in rubber technology as the most 
reliable method of differentiating between compara- 
tive degrees of hardness. 

Hardness as determined by this instrument is 
quoted in degrees, the softest type of rubber, 
which has a gelatine-like texture, having a Shore 
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hardness of 15 to 20, while very hard rubbers have 
hardness figures as high as 95 to 100. 

In the production of tooling rubbers a wide range 
of hardnesses and elongations is obtainable. Where 
hardness is concerned, the following considerations 
must be remembered when rubber is mounted for 
any particular job. A soft rubber displaces more 
readily under pressure than a hard one and reduces 
the working stresses in the early stages. At the 
same time the displacement may be too rapid for 
pressure to be exerted where required at the proper 
time and the flow of metal may, therefore, be 
impaired. 

In some cases this rapidity of flow may force 
the rubber behind the deformed or flanged portions 
of the work before complete deformation has taken 
place. Conversely, too hard a rubber tends to 
“bank up ” and displaces too slowly, so that even 
under maximum pressure complete closure is not 
achieved. When this is so, spaces are left owing 
to the lack of mobility of the rubber. 

Rubber having an elongation range of 350 to 
650 per cent is suitable for all operations performed 
on the rubber-die press. In terms of hardness, 
rubber with a Shore hardness of from 50 to 60 is 
recommended for drawing operations, hardnesses 
of from 65 to 80 being the best for forming and 
shearing respectively. 

It is unnecessary to have a separate rubber pad 
fitted for each of these operations. One of a 
hardness of 70 to 75 can be used for general pur- 
poses, supplemented for shearing operations with a 
layer of harder rubber, approximately 1}? in. thick, 
covering the entire surface of the pad. For drawing, 
separate pieces of a softer rubber may be applied 
locally. 

The most important factors in the compounding 
of rubber tools are resistance to abrasion, uniform 
extension throughout the mass and immediate 
recovery to normal after deformation, resistance to 
ageing effects and adequate tensile strength—about 
3,500 Ib. per sq. in. 

The life of the rubber will be considerably longer 
if the pad is entirely confined in the pressure 
container and not stretched beyond the elastic limit 
by excessive deformation when the working load 
is applied. It is important that the platen should 
fit well into the pressure container to prevent the 
rubber being extruded around the sides and thus 
damaged. 

It is possible to produce 20,000 aluminium-alloy 
parts as a reasonable forming operation without 
appreciable wear to the rubber surface. Great 
care should be taken to ensure that damage to the 
surface does not exceed 2 in. in a 10 in. block, since 
damage beyond this depth makes repair difficult, 
if not impossible. 

Impaired surfaces may be built up by grinding 
away the worn parts and adding a self- or cold- 


vulcanizing rubber compound. This is best done 
by removing the rubber block from the press and 
returning it to the manufacturer for repair. How- 
ever, provision is made in the Fielding press (Fig. 1) 
for vulcanizing the uncured rubber additions 
without removal of the pad from the press. 

The use of correct lubricants in rubber press- 
work, especially in drawing operations, is essential 
to avoid drag between the sheet metal and the die. 
Lubricants recommended are the non-abrasive 
powder type such as french chalk or fine graphite, 
which should be dusted on the metal being formed 
before the pressure is applied, should it be found 
that the material has a tendency to drag over the 
dies. 

Oil or grease must never be used since both 
mineral and vegetable oils cause natural rubbers to 
become viscous and lose elasticity; but some plastic 
“‘ rubbers ” may not be so affected. 


Technique 

When conducting blanking or piercing operations 
On a power press, it is necessary only to calculate 
the energy required to overcome the resistance 
of the metal to be sheared, that is, the shear strength 
of the material multiplied by the area to be sheared. 
The entire available energy can then be concen- 
trated at the points where it is required. 

The case is different, however, when blanking 
is performed by the rubber-die press. In power- 
press technique shearing is due to the sudden 
impact of the applied force. With the rubber press 
the essential factor is pressure, and it is necessary 
to build this up until it exceeds the resistance offered 
by the metal. 

Nor can the critical pressure be applied at a 
given point ; it must be exerted over the whole area 
with which the rubber makes contact, so that, 
in blanking with the rubber press, what must be 
considered is the hydraulic pressure available to 
the surface area of the rubber pad and platen. For 
instance, if the hydraulic pressure is 1,500 tons 
and the platen area is 1,000 sq. in. then the useful 
force is 1.5 tons per sq. in., but if the platen area 
is increased to 2,000 sq. in. then the useful force 
is only 0.75 tons per sq. in. 

To take an example from piercing it would be a 
simple matter on a power press to pierce a hole 
1 in. long by 4 in. wide in Duralumin of 24 s.w.g. 
The area of the metal to be sheared in this instance 
is found to be 0.05 sq. in. Assuming the shear 
strength of the alloy to be 15 tons per sq. in., it will 
be necessary to apply a force of over 0.75 tons. 
There is, however, an area of only 0.125 sq. in. on 
which to operate, so that a pressure of 6 tons per 
sq. in. is necessary to bring about the desired 
collapse of the material. 

While this would be simple enough on an ordinary 
power press it would be quite beyond the capacity 
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of the rubber-die press. In fact, a rubber press 
capable of exerting a pressure of 2 tons per sq. in. 
would not pierce a clean hole of § in. diameter in 
24-s.w.g. Duralumin, although it would produce a 
hole of somewhat smaller diameter having a rough 
edge, if the set-up shown in Fig. 36 were used. 

The problem is one of effective pressure area, 
as shown in Fig. 3. With the tool design shown in 
Fig. 3a the effective area of unsupported metal 
on which pressure can be exerted is that of the hole 
itself. In the case of a hole 4 in. diameter in 
24-s.w.g. Duralumin the effective unsupported 
area is less than 0.2 sq. in., which would require a 
pressure of 2.6 tons per sq. in. to provide a clean 
shear. 

Where a hole of rough edge is not objected to, 
a tool design as shown in Fig. 36 can be used, in 
which case the area of effective pressure (see 
arrows) would be about 0.6 sq. in. and a pressure 
of 0.86 tons per sq. in. would suffice. 

In calculating pressures for piercing, all figures 
must be based on the area of unsupported metal. 
For practical purposes, when using the rubber 
press with an applied pressure of 2 tons per sq. in. 
it may be assumed that the effective area is that 
of a strip varying from } to in. in width along the 
line of cut. 

A set-up to be avoided is that shown in Fig. 3c, 
which, although it gives a greater effective working 
area, results in torn edges instead of a clean cut. 
This method should be used with only the heavier 
gauges of sheet where there is less tendency for 
the metal to bend or distort. 

The question of pressure required for piercing 
small holes is important since it is the smallest 
hole in a component that determines the pressure 
necessary for the production of that component. 
The real value of the rubber-die press for piercing 
becomes apparent when a multiplicity of small 
holes in a part is to be produced. For instance, 
with a power press if a pressure of } tons per sq. in. 
is necessary to produce one small hole, then simult- 
aneously to punch one hundred such holes a 
power press of 75-tons capacity would be needed. 








Fig. 3 (left).—(a) Set-up advised for 

blanking clean holes ; (b) set-up re- 

quiring less pressure but results in 

rough edges; (c) set-up to be avoided 
as it results in torn edges 


Fig. 4 (below).—Typical shearing tool 

for thin-gauge material. Dimension 

}-in. to #-in. is suitable for sheets 
of 18 s.w.g. and less 





With the rubber-die press, by economical 
grouping of blanks and dies on a platen of, say, 
24 sq. ft. several hundred holes could be pierced 
in one operation with no more power required than 
for the production of a single hole. 

The rubber press is particularly suitable for the 
production of flanged holes where clean holes are 
essential if the development of cracks is to be 
avoided. 

Blanking by rubber press is not economical for 
small sizes of 2 in. to 3 in., since each part requires 
a marginal allowance of at least 1 in. on 20-s.w.g. 
Duralumin, so that the ratio of scrap to blank size 
is very high. However, owing to lower tooling 
costs, the rubber press may be more economical 
than the power press where a large number of 
different shaped blanks can be cut simultaneously. 

Except in the thinnest gauges, Duralumin blanks 
are very difficult to shear in the rubber press 
without burrs, which must be removed by hand if 
the blanks are to be used in subsequent pressing 
operations. Shearing by rubber press is more 
satisfactory and gives cleaner edges on sheet of pure 
aluminium or the softer alloys such as NS3 (B.S.S. 
1470). 

A typical shearing tool for material of 18-s.w.g. 
or less is shown in Fig. 4. The base of the tool 1s 
made of Canadian birch laminations, bonded 
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Fig. 5 (left).—-Combined 
blanking and forming tools 





by heat and pressure and } in. or # in. thick, faced 
with stainless steel of 20-s.w.g. The edge of the 
tool is backed off at an angle of 5 deg. The blank 
should overlap the edge of the tool by at least 2 in. 
If a sheet of rubber } in. thick and of the same 
hardness as that used in the platen is placed over 
the part to be sheared, it will concentrate the load 
and save wear on the main pad. 

In practice, much of the production of blanks for 
rubber presswork is better done by the high- 
speed router. 

Blanking and forming of large components may 
often be carried out in one operation. The simple 
tool lay-out shown in Fig. 5 for this combined 
work illustrates the saving in tool costs compared 
with the expensive tool outlay that would be 
necessary if the work were done on a power press. 
Shapes such as ribs with numerous lightening holes 
can be produced with two simple tools : a blanking 
template of 10 or 12 s.w.g. made of mild steel to 
the developed shape of the component, and a 
zinc-alloy casting for the second stage of blanking 
and flanging. 

A simple flanging operation is shown in Fig. 6. 
A springback angle as shown is necessary, 3 deg. 
being an average value for alclad to HCl4 or 
HC15, although the angle will vary slightly accord- 
ing to the pressure applied and the shape of the 
flanges. 

To ensure correct forming a gap must be left 
between the platen and the bottom of the formed 
flange ; if this is omitted the flange will be slightly 
convex. The minimum allowance is ? in. as 
indicated. Since the maximum height of tool 
is limited to 4 in.—about one-third the depth 
of the rubber pad—flanges cannot be formed deeper 
than 3} in. 

Flanged holes may be regarded as normal flanges. 
Ordinary fluting cannot be formed to a greater 
depth than 4 in. or shearing will occur. Since 
fluting stresses the material and generally reduces 
the gauge it should not be considered as the press 
substitute for drawn sections. It is better practice 
to raise sections of the material to a height of from 
} in. to 2 in. 

A method of forming lipped and reversed flanges 
is shown in Fig. 7. Since such parts are frequently 
long in proportion to their breadth, one of the 
flanges often has a large convex radius which causes 
the part to buckle and sometimes twist along its 
main axis. While this is not serious, the possibility 
should be borne in mind. Fig. 8 illustrates the 
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Method of forming simple flanges shown before 
and after forming 


Fig. 6 (top 


Method of forming lipped and reversed 
flanges 
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(below).—Tool design for forming double flanges 
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Fig. 10 (below).—Standard tools for locating 
blanks, etc. (a) Standard button for forming 
flanged holes the reverse way to edge flange ; 
(6) Type of lever used for removing location 
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CRIMPING cuTrouTs 


Fig. 9. 


tool design for forming straightforward 
double flanges. 

A method of forming flanges around 
a convex radius, providing what is known 
as a shrink flange, is shown in Fig. 9. 
To form flanges of this type the free 
edges of t'ie sheet must in theory be 


(= 


Metheds of forming flanges around convex radii 


pins ; (c) Standard plungers used for con- 
centrating load for forming flanged holes. 
Only used on small holes and thicker gauges, 
e.g., f-in. dia. on 18 s.w.g. D.T.D. 390 
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compressed. For practical purposes it 
can be assumed that no compression 
takes place, but buckles will form in the 
sheet and may be incorporated in the 
design process known as “controlled 
wrinkling” or “crimping.” They can 
usually be located and formed in one 
operation, although with material of 15-s.w.g. and 
thicker a locating process is first necessary with 
the flange at an angle of 30 deg., as shown in Fig. 9a 
and 9b. Another method is to provide “ cut-outs” to 
relieve the compression. A section of the blank with 
“cut-outs” is shown in Fig. 9c. The part after 
forming is shown in Fig. 9d. 

Standard tools are shown in Fig. 10. The blanks 
are positioned on formers with loose location pins 
usually #; in. or } in. diameter; the pins have 
recessed heads so that they may be withdrawn 
with a forked lever. Soft forming tools are nor- 
mally fitted with steel location bushes since constant 
withdrawal of the pins causes excessive wear on the 
composition tool. 

It is good practice always to position location 
holes in such a way that, when reversing the blank, 
the holes do not mate with the bushes in the tools. 
For this three holes are necessary. 

Fig. 11 shows the use of a roller in conjunction 
with the form blank to produce very narrow, straight 
flanges. As shown in the diagram at A the blank 
is placed with the roller on top. A pressure pad 
higher than the roller is placed on the blank to 
ensure that the pressure load reaches the blank 
first and holds it in position. The roller is then 
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pressed downwards into the recess provided and 
thus forms the flange as it descends. 

Narrow flanges having large radii require greater 
pressure concentrations than do flanges with wide 
flutes and small radii. 

Closely allied to the forming of convex flanges is 
the forming of joggles, which consist of offsets 
in the bend line of a part as shown in Fig. 11B, 
and involve reducing the width of the web locally 
without changing any other dimensions. Although 
normally formed with mechanical dies, there 
are various ways of producing them on the rubber 
press. One method both of forming joggles and 
very narrow, straight flanges is to use a specially 
shaped roller, as shown in Fig. 11C, in the same 
manner as above. 

When a joggle or other indentation is necessary 
in a component being formed in the fully heat- 
treated condition, it is often desirable to place 
an ironing plate on top of the blank with the desired 
shape cut into it, thus concentrating the pressure 
at the point required. 

The use of undercut die blocks with an appro- 
priate bearer block, as shown in Fig. 12, gives 
good results when short flanges are required on 
fully heat-treated material or on annealed sheet 





Using a roller to form 


straight flanges and joggles 
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The use of undercut dies to form narrow flanges 
; a bearer block is required to concentrate 
the pressure 


Fig. 12 
having large radit 


of heavy gauge. The depth of an undercut should 
not exceed , in., otherwise the pressure con- 
centration upon the radius will cause the horizontal 
top flute to curve upwards. 

Forming involves compressive strains and con- 
sequent wrinkling in many parts, but the develop- 
ment of the bearer block technique has increased 
the range of permissible strains considerably. 
This consists of an auxiliary block placed adjacent 
to the regular form block in the region where the 
shrink flange is to be formed, as is shown in Fig. 13. 

The inner surface of the bearer angle may be 
straight, as shown, or curved upwards, as in Fig. 14, 
the effectiveness of each being approximately equal. 
Table I gives recommendations for the construction 
of such blocks. It is not claimed that wrinkles 
can be eliminated by the minimum contour radii 
recommended, but they will prevent the occurrence 
of very tight wrinkles which cannot be removed 
by hand. 

The use of metal wedges made from an alloy such 
as “Cerrobend” will often eliminate the need for 
hand work. To make the wedges, a blank is formed 
over the form block and finished by hand, and the 
Cerrobend is poured into the space between the 
part and the bearer block. After the metal has 
solidified it should be removed and cut into a 
series of separate slugs to provide for self-adjust- 
ment. The blank is then placed upon the form 
block and pressure applied ; the Cerrobend wedges 
are now placed in position and pressure again 


14.—-Bearer block designed with curved inner edge, 


Fig. 
showing springback allowance on the form block 
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Fig. 13.— Bearer block technique for the control of wrinkles 


applied. This may be repeated several times until 
a perfect part has been produced. 

By using a convex bearer block it is possible 
to overcome difficulties in convex flanging by 
drawing a deeper flange than is required, the excess 
of flange absorbing the wrinkles and being subse- 
quently trimmed off. 

Another method of forming flanges is shown in 
Fig. 15. A blank locating block, which rests on 
springs, enables the blanks to be correctly located. A 
draw ring is placed on the top of the blank locating 
block and the part formed, the springs being com- 
pressed as the draw ring and locating ring are 
forced down. When the load on the rubber pad is 
released the locating block acts as an ejector and 
forces the part off the tool. 














TaBLeE I--Recommendations for Bearer Block Angles 
| Minimum 
| Flange flange Bearer angle 
Material | length contour (degrees) 
thickness | in.) radius for | 120 90 80 
| bearer 
| | Gn 
| 
24 s.w.g | 4 3 | 65 55 45 
0.022 in. | ; 3 |» S, om 
| i 4 | ”» ” ” 
l 5 | 9» ” » 
| 
22s.wg. | ; 3 | 6 3S 44 
0.028 in ‘ | 3 | ’ ” ” 
i 2 |» ” ” 
1 4 | ea : » 
20 s.w.g. | 4 | 3 | 67 57 47 
0.036 in. k | 3 ” ” » 
i 2 99 ” ” 
1 3 ”» ” ” 
| 1} 3 | . 10 0 
18 s.w.g. | j 4 | 70 60 50 
wen i §¢ | &. |e 8 @ 
i 3 ” ” ” 
l 3 68 58 48 
| 1} 4 ” ” ” 
16 s.w.g. | 1j 4 70 60 55 
0.064 in. | 
| \ 
Note.—In all joggled or recessed areas 5 deg. must be 


added to the bearer angle recommended for the immediate 
section on the bearer where these occur. If the lower edge 
of the bearer angle interferes with joggle forming, this 
edge may be cut out or trimmed suitably. 
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BLANK 
DRAW RING 





SECTION AT OK 


Fig. 15.—A flanging method using a spring block and a draw 


ring 


Fig. 16 shows the formation of flanges around 
concave and convex radii where wrinkles are not 
allowed. The two graphs show the respective 
flanges which may be formed without wrinkling 
or splitting in the free condition for any given 
radius. 

Fig. 17 shows the method of forming and flanging 
circular blanks of comparatively small diameter, 
for example, 12 in., in which a circular steel frame 
located on the edge of the blank is used. Careful 
positioning of the former is necessary if it is not 
to be forced down unevenly and bent. 

A forming die incorporating a top plate with 
hinged side members may also be used to ensure 
a more positive pressure than would be possible 


Fig. 16.—Graphs showing permissible depths for convex and 
concave flanges. Angles shown are 180 deg. minus the part 
angle 
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above).—Forming and flanging small arcular 


blanks by means of a metal ring 


Fig. 18"(below).— Method of increasing pressure on the form 
block by using auxiliary displacement blocks 
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when using the rubber pad alone. The hinged 
upper die is built up around the normal form so 
that, as pressure is applied, the side hinges close 
over the lower form die. By this means, sharp 
corners and very small flanges can be formed 
without wastage of material. Thus the need of an 
excess of metal to provide adequate leverage, which 
later must be trimmed off, is obviated. 

Drawing operations can be carried out in Duralu- 
min provided that the shape to be drawn is such 
that the restricted technique permissible by the 
rubber-die press can be applied. 

The method is that the drawing die is placed on 
the platen and the blank interposed between it 
and the rubber pad. A piece of rubber sheet 
about | in. thick is used as a pressure pad to control 
the flow of metal during deformation ; large enough 
to cover the blank, it should be cut away to the 
shape of the part to be drawn. 

Pieces of rubber from 60 to 70 Shore hardness are 
placed over the blank to be deformed. Pressure 
is applied, causing the loose rubber to force the 
metal into the die. When the pressure is released 
additional loose pieces of rubber are inserted so 
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that the draw is further extended during the second 
stage. The sheet is then annealed and the process 
repeated. 

During the second stage of pressing the sheet 
is drawn about one-third the amount extended in 
the first stage ; and each successive draw becomes 
less until the sheet touches the bottom of the die. 
Provided that the alloy is well annealed, a 7}-in. 
draw can be completed in five stages: 4 in. in 
the first stage, 1} in. in the second, | in. in the 
third, ? in. in the fourth and } in. in the fifth. 

Female dies should be provided with air vent 
holes, otherwise considerable pressures may be 
built up between the material and the die, thus 
preventing the pressing from reaching the bottom 
of the die. 

In the case of heat-treatable material the com- 
ponent should be solution heat-treated before the 
final draw. 

The pressure to be exerted depends on the thick- 
ness and nature of the material; 18-s.w.g. Alclad 
sheet can be drawn with pressures of 500 Ib. per sq. 
in. 

If the draw is relatively deep it may be necessary 
to apply additional clamping pressure to stabilize 
the flange. 

A trial run should be made to determine the 
size of the blank and the width of the flange. 
The extent of each draw should also be determined 
by trial. If this is done, a number of components 
can then be processed and carried to successive 
stages together, the depth of each draw being 
indicated on a gauge. 

Die blocks for drawing are made from seasoned 
hardwood 1} in. thick, glued and screwed together 
to form the required total thickness. 

A difficulty experienced in the forming of 
aluminium alloys, especially Duralumin, by the 
rubber-die press is the springback of the metal ; 
that is, the component when withdrawn from the 
press does not retain its true contour but springs 
back several degrees from the designed location. 

Table II gives average form-block angles designed 
to counteract springback in parts formed in HC14 
alclad in the naturally aged condition. The amount 
of springback is very small—often negligible— 
in the case of pure aluminium and the low-strength 
alloys. 

The press load was calculated to produce an 
average pressure on the sheet of about 1,300 Ib. 
per sq. in. Most of the parts were formed with 
rubber of Shore hardness of 60 to 65. It was 
found that the results were influenced by a number 
of variables, such as the magnitude of the unit 
pressure exerted on the part by the rubber die, the 
proximity of adjacent objects or form blocks, while 
rubber hardness and length of form blocks also 
had considerable influence on forming conditions. 

It was noted that, if the pressure on the block 


TABLE II——Springback Angles for 90-deg. Bends in Sheet to 


7) 

















Material thickness 
Radius | j | 
(in.) 0.020 | 0.025 | 0.032 | 0.042 | 0.048 | 0.064 
in. | in, in. | in. | in, | in. 
b 74] 7 | 
ty 94 84 | 7} 
fs 11} | 10 9 | 8} 74 | 
134 11} 10 | 94 8+ | 
Sy 16 134 | 114 | 10} 9 84 
ts 18} | 15] 12¢] 11 93 9 
us 21 174 144 12 104 9} 
i 234 | 19} | 16 134} 11} ] 10 
ds 26 | 214| 178 | 142 | 12} | 104 
i 28} | 23:| 19 | 16 13 114 
44 303 | 254] 20) | 17 14 12 
i 33 27} | 22 18} | 15 12) 
48 23} | 195 | 16 134 
a 21 16} 14} 
8 15 
; 16 
| | | | 








For part angles other than 90 deg. multiply springback 
angle by the following factors : 











Part angle | Factor Part angle Factor 
(deg.) | (deg.) 
50 | 0.555 75 0.835 
55 0.611 80 0.890 
60 | 0.667 85 0.945 
65 0.722 95 1.056 
70 | 0.779 100 1.110 





Form block angle + Springback angle Part angle. 


exceeded a certain critical value, the angle did not 
change with further increase in pressure. From 
this it will be seen that springback angle may be 
stabilized considerably by exercising the maximum 
pressure practicable for the equipment used. 

Unit pressure exerted on the form block may be 
increased materially by increasing the applied 
press load, the judicious use of “ displacement 
blocks ” consisting of metal blocks with a base 
5 in. by 12 in. by 34 in. with well-rounded corners 
as shown in Fig. 18, and by increasing the height 
of the form block. But care must be exercised 
when locating the number of displacement blocks 
on any one table loading. If an excessive number 
is used, the principal load will be taken by the 
displacement blocks, so that the form block itself 
will be subjected to decreased rather than increased 
pressure. 

High-strength alloy sheet that is to be formed by 
the rubber press is normally used in the soft 
condition. The heat-treatable alloys—such as 
sheet to HS14, HS15, HCl4 and HCl5—are 
solution heat-treated in the normal way before 


(Continued in page 586) 
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Automatic Control of 
Wiedemann Turret Press 








(Continued from page 574) 





Fig. 6.—-Rear view of control desk 
showing arrangement of relays 





a second time so that only 
the minimum amount of tape 
is employed. 

The panels produced on the 
press are punched with a 
standard series of apertures, 
but the position of these 
apertures may vary from panel 
to panel. Time can be saved 
by programming the punches 
required to make each aperture, taking the aperture’s 
centre point as the datum, and then adding these 
individual programmes or sub-routines into a 
master programme. When sub-routines are added 
to the master programme in this way they are 
preceded by subsidiary X and Y co-ordinates which 
are accepted by the control, and the X or Y co- 
ordinates which follow are added or subtracted 
to give the true position. When the aperture has 
been punched, zero subsidiary co-ordinates are 
inserted so that any subsequent reading is as 
programmed. This method can also be used to 
make small identical components from a single 
large sheet of metal. 

The control system is not able to carry out all the 
duties formerly performed by the operator, such as 
removing scrap and moving the clamps along the 
table. The programme must, therefore, contain 
coded information to warn the operator that these 
tasks must be carried out. When this occurs the 
press is stopped automatically and the appropriate 
indication is given on the control panel. 

Advantages 

Under automatic control higher output has been 
achieved by reducing operational time and by 
minimizing physical fatigue and time lost when an 
operator is away from his machine. This has resulted 
in a direct operational saving of 25 per cent in 
machine time, and a corresponding overall saving 
of 334 per cent as the operator is able to perform 
other work while the machine is in operation. The 
use of sub-routines by the programmer responsible 
for compiling the instructions has resulted in a 
saving in time of 70 per cent and has greatly reduced 
the mental fatigue encountered in performing this 
operation. 








A further important advantage resulting from the 
introduction of automatic control is a reduction in 
labour turnover. Under manual conditions op- 
erators are known to suffer from severe headaches 
due to the degree of concentration required and to 
the level of background noise. In consequence, 
requests for transfers to other machines are 
common and output varies considerably with 
different operators. With automatic control full 
output can be achieved, without physical strain, by 
an unskilled operator after a training period of two 
or three days. 





Rubber-Die Press Forming 





(Continued from page 573) 


being pressed. Age-hardening, however, sets in 
within an hour of quenching and reduces the 
ductility of the material, thus making forming 
difficult if not impossible. 

Therefore, when sheets cannot be used imme- 
diately after solution heat-treatment they are 
chilled in paraffin and placed in a refrigerated store, 
the temperature of which is from -8 C. to -10° C. 
At this temperature material can be stored in the 
solution heat-treated condition for about 48 hours 
and have a safe working period of about 2 hours on 
release. On removal from the cold store the sheets 
are held close to the loading tables in refrigerated 
trucks at a temperature of -8° C. 

Before forming, heat-treated material should be 
flattened in a machine of the roller-leveller type 
since the press will not correct distortion caused 
by heat-treatment. 
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Fundamental Aspects of 
DEEP DRAWING 


AND PRESSING 


By T. Ll. RICHARDS, B.Sc., Ph.D., F.1.M., F.Inst.P* 


This is one of a series of lectures presented at the Wolverhampton and Staffordshire College of Technology)t 


Introduction 

BEFORE discussing actual deformation of metals 

during deep drawing and pressing it is worth- 
while considering why metals are ductile. It is 
only necessary to look at the Periodic Table to find 
the answer. In this Table where the elements are 
classified in the order of their atomic numbers and 
elements in the same groups have similar properties, 
the metals are to be found in the groups immediately 
after that of the inert gases. Metal atoms, therefore, 
have in general one, two or three electrons outside 
completely filled shells. These electrons are 
consequently rather loosely bound to the atom and, 
in a solid crystal, are freely shared with neighbouring 
atoms. A metal may then be regarded as a regular 
assembly of large positive ions in a cloud of 
relatively free electrons. Such a model accounts 
for the simple crystal structure of most metals, 
e.g. the hexagonal close-packed structure of zinc, 
and the face-centred form of close-packing of 
copper. Other simple metallic structures are, 
body-centred cubic and tetragonal, e.g. alpha-iron 
and beta-tin respectively. 

Atoms in a metal crystal are held together in 
regular array by long-range attractive forces between 
the positively charged metal ions and the negatively 
charged electrons in balance with short range 
repulsion forces between like charges. Metals are 
therefore ductile since they can be plastically 
deformed by relative movement of the positive ions 
which would involve little disturbance of the 
cohesive forces, and certainly not irrepairable 
rupture of ionic bonds of the type which occurs in 
rock-salt crystals. 


Crystal Slip 
Study of the deformation of metal single crystals 
has revealed that deformation occurs by shear or 
slip on well-defined crystal planes and in particular 
directions. The latter are invariably along closely 
packed rows of atoms and the shear plane is generally 
but not always the plane of densest atomic packing. 





* College of Advanced Technology, Birmingham 
+ Eight lectures were given under the general title of 
Technology of Deep Drawing and Pressing” 


“ The 


In hexagonal metals, zinc for example, only one 
family of such planes exist so that the deformation 
of zinc is very much like the shearing of a deck of 
playing cards (Fig. 1). Since deformation takes 
place by shear on definite planes then an applied 
stress can cause plastic strain only when it has a 
shear component acting along the plane. Thus 
zinc crystals will fracture brittlely if the basal plane 
of the hexagonal lattice, z.e. the plane of densest 


Diagram illustrating extension of single-crystal 
wire of metal of hexagonal structure 


Fig. 1. 
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Photomicrograph of deformed coarse-grained zinc 
sheet illustrating fracture of grains unfavourably oriented 


Fig. 2. 

jor slip [Courtesy of the Institute of Metals 
packing, is nearly normal to the applied tensile 
stress. This effect can cause trouble during 
fabrication of products from coarse grained zinc 
sheet for some of the crystals are likely to be 
orientated with the basal plane normal to the 
principal axis of extension (Fig. 2). 

Deformation by shear is accompanied by lattice 
rotation, the tendency being for the slip plane to 
rotate towards the axis of extension and away from 
the compression axis. Severe deformation as in 
rolling can give rise to pronounced preferred 
orientation and consequently to directional proper- 
ties in sheet strip which in turn, as will be indicated 
later, leads to difficulties in drawing and pressing 
operations. Rolling of strip is equivalent in effect 
to extension in the rolling direction combined with 
compression normal to the strip plane. When the 
close-packed hexagonal metal magnesium, for 
example, is cold rolled the basal plane tends to lie 
parallel to the strip surface so that the resolved 
shear stress on the available slip planes becomes very 
small and the material impossible to roll further 
without fracture. It is therefore necessary when 
cold working magnesium to use small reductions 
with interstage annealing. Magnesium however 
can be hot worked very readily above about 220 C. 
since other types of slip planes are then available. 
It is also fortunate that for the close-packed 
hexagonal metals titanium and zirconium, slip is 
possible on planes other than the basal plane. 
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The face-centred cubic lattice has four families of 
equivalent planes of densest atomic packing with 
three directions of slip in each making 12 systems 
available. Slip naturally occurs on the system of 
maximum resolved shear stress, and regardless of 
the direction of the applied stress an appreciable 
resolved shear component will operate on one of 
the shear systems at least. This availability of 
shear systems accounts for the fact that face-centred 
cubic metals, e.g. copper, and also single-phase 
alloys of the same structure, e.g. 70,30 brass, are 
usually very ductile. 

Slip can occur in body-centred cubic metals and 
alloys on three types of planes so that such metals 
would be expected to be extremely plastic and 
ductile. Nevertheless, the body-centred cubic 
structure not being fully close-packed is critically 
unstable and also one of the slip systems is identical 
with that of twinning. This may lead, in certain 
circumstances, to loss of ductility and to other 
undesirable effects during metal forming, to which 
some reference will be made later. 


Dislocations 


Shear on a slip plane does not take place over the 
whole plane at the same instant, indeed, if it did 
so it would require a force several hundred times 


Sir Lawrence Bragg’s bubble model 


[Courtesy of the Institute of Metals 


Fig. 3. 
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[Courtesy of the Institute of Metals 
Multiple slip in face-centred material 


Fig 4. 


greater than that actually observed. For this 
reason Sir Geoffrey Taylor and others considered 
that the deformation of metal crystals occurred by 
the propagation of a lattice imperfection or disloca- 
tion along the slip plane. The concept of a disloca- 
tion, which has been developed to the full stature of 
a theory accounting for much of the behaviour of 
metals, is beautifully illustrated by Sir Lawrence 
Bragg’s bubble model (Fig. 3). It is also exciting to 
realize that a purely theoretical concept of 26 years 
ago has quite recently been confirmed by direct 
observation at the Cavendish Laboratory by Dr. 
Hirsch and his colleagues and a film showing actual 
movement of dislocations in aluminium and in 
stainless steel has been made. 


Deformation of 
Normal Polycrystalline Material 

Homogeneous Deformation 

So far, attention has been directed towards the 
deformation of individual crystals, but in deep 
drawing and pressing concern is with the behaviour 
of strip composed of randomly orientated crystals. 
Since all metal crystals are anisotropic in their 
plastic properties then it is essential to know how 
to process strip free from preferred orientation and 
its consequent anisotropy in order to avoid trouble 
in the manufacture of mass produced articles. 


Anisotropy can give rise to waviness of the brims of 
cylindrical cups formed from strips and, if appreci- 
able, will necessitate individual trimming thus 
adding significantly to the cost of the finished 
article. 

The deformation of a polycrystalline aggregate 
must be practically homogeneous so that each 
crystal is deformed more or less in direct proportion 
to the section in which it lies, for otherwise an 
appreciable difference of strain in adjacent grains 
would be bound to lead to rupture at the grain 
boundary. In magnesium or magnesium alloys 
having only one family of slip planes in each crystal 
a difference in orientation between adjacent crys- 
tals will lead to a difference in the degree of defor- 
mation of each and this effect is undoubtedly a major 
factor in the failure of magnesium alloy uranium 
fuel cans. 

In face-centred cubic metals and alloys, on the 
other hand, the problem is less acute since 12 
families of slip systems are available and the strain 
in each crystal of the aggregate can be equalized by 
each crystal deforming on the most favourable set 
of five independent slip systems depending on its 
own particular orientation (Fig. 4). 

Metallographic examination of 70/30 brass strip 
rolled with progressively increasing reductions, for 
example, shows that each crystal deforms more or 
less in direct proportion to the reduction of the 
strip, and that with reductions in thickness up to 
40 per cent the deformation occurs on more than 
one slip system in each crystal (Fig. 5). 

Work Hardening 

It has been indicated that the low yield strength 
of metals is due to the easy propagation of dislocations 
along slip planes. When a dislocation passes 
through a region of the crystal it leaves the lattice 
just as regular as before and there is no increase 
in stress required to cause further deformation, 
i.e. no work-hardening occurs. In polycrystalline 
material, however, deformation occurs on several 
independent slip systems and there is considerable 
interaction and locking of the dislocations associated 
with each system and therefore appreciable work 
hardening. This interaction accounts for the much 
greater work-hardening of polycrystalline material 
compared with the single crystal of the base metal 
and for the rapid initial rate of hardening of the 
former. A stage is reached at about 40 per cent 
reduction by rolling when the metal becomes, as 
it were, saturated with dislocations, which cancel 
one another almost as rapidly as they are produced. 
On further deformation beyond this stage shear 
occurs on the principal shear planes associated with 
the imposed strain regardless of crystal orientation. 
In rolling, these planes make traces in the strip 
surface at right-angles to the rolling direction and 
are inclined at about 35 deg. to the strip surface. 
The shear that sets in after the crystallographic 
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slip is exhausted, being in the nature of a brittle 
type of shear, is associated with a much less rapid 
rate of work-hardening and can lead to a signifi- 
cantly lower strength of the material in the rolling 
direction than in the transverse direction (Fig. 6). 
With some alloys it can even result in complete 
fragmentation of the strip, and in such cases the 
metal must obviously be annealed before fracture 
sets in. The onset of the brittle type of shear 
usually sets the limit of uniform elongation in 
simple tension so that in deep drawing pure 
extension must be kept within that limit either by 
design of the operation or by interstage annealing. 

The capacity of a metal to work-harden is the 





(b 
Fig. 5.—Microstructure of 
cold-rolled 70/30 brass (a 
Initial structure; (6) 40 per 
cent reduction; (c) 50 per 
cent reduction; (d) 70 per 
cent reduction; (e) 80 per 
cent reduction; (f) 90 per 
cent reduction. Longitud- 

inal sections. 150 

[Courtesy of the Institute 
of Metals) 
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basic property which makes it suitable for deep 
drawing and pressing. This is because when 
detormation occurs in a small local region, that 
region stiffens and yielding takes place somewhere 
else. In this way the strain tends to equalise 
throughout the product. Certain metals, for 
example mild steel, exhibit a characteristic yield 
point at small strains and local softening occurs at 
the point of yielding. The strain then continues 
at the same point and leads to the well known 
stretcher strain effect. The trouble can be over- 
come with mild steel by effecting a uniform small 
strain beyond the yield point by roller levelling 
a short time before pressing. The difference in 
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behaviour between a metal such as copper which 
does not have a sharp yield point and mild steel 
can be illustrated in a striking manner by bending 
short strips. Copper produces a smooth round 
bend while steel kinks in sharp bends (Fig. 7). 


Preferred Orientation 

Most metals can be cold-worked to a very great 
extent, by drawing down to wire or rolling to strip 
for example. In the process, each crystal is, as 
already indicated, deformed in proportion to the 
reduction of the material as a whole. In addition, 
the shear processes result in lattice rotation and 
to the development of preferred orientation, or 
texture, which becomes more and more perfect 
with increasing reductions. On final annealing, 
recrystallization occurs to produce new crystals 
with either a random orientation, or with an 
orientation resembling that of the rolled strip or 
with quite a different orientation, depending on 
various factors, particularly penultimate annealing 
temperature and grain-size, final rolling reduction 
and final annealing temperature. All metals are 
plastically anisotropic so that any appreciable 
amount of preferred orientation of crystals in strip 
and sheet is bound to lead to difficulties in deep 
drawing and pressing. It is therefore highly 
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Fig. 8.— Effects of preferred orientation or drawing behaviour 


of copper strip 


desirable to produce strip, if possible, with a 
completely random structure. 

The preceding broad generalization may be 
illustrated by the behaviour of H.C. copper during 
cold rolling and annealing, although it should be 
appreciated that the precise behaviour of each 
metal or alloy will be different. 
H.C. copper are produced with three different 
grain sizes, say 0.02 mm., 0.04 mm., and 0.06 mm., 
by cold rolling and annealing at three different 
temperatures, in increasing order respectively, then 
in addition, the amount of secondary elements in 
solution, particularly oxygen, increases in the same 
order. Both the increase in grain-size and in 
solute content effects the rate and, after heavy 
reduction, the character of the final recrystallization 
behaviour. 

On annealing after reduction in thickness ranging 
up to 50 per cent, recrystallization will be to a com- 
pletely random orientation since deformation will 
mave occurred on several differently orientated slip 
systems each being associated with potential 
recrystallization nuclei in different orientations. 
The finally annealed strip will therefore be quite 
non-directional and will, for example, yield 
cylindrical cups from circular blanks having 
perfectly level brims (Fig. 8). 
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The number of potential recrystallization nuclei 
naturally increases with degree of deformation and 
in consequence the final grain size of the strip 
diminishes. This is an important point to bear 
in mind in producing strip for deep drawing since 
coarse grain leads to the surface roughness on 
drawn products known as “orange peel” effect. 
Also the very small degree of strain that may be 
involved in some areas of a pressing between 
interstage annealing could very well give rise to 
excessive grain growth and conseqreat loss of 
ductility, as for example, with some aluminium 
alloys. 

On annealing H.C. copper after rolling reductions 
in excess of 50 per cent, preferred orientation is 
developed. During rolling, the grains are deformed 
in direct proportion to the reduction of the strip, 
so that with 90 per cent reduction, for example, the 
grains of the three initial slabs are reduced to 
average thicknesses of 0.002 mm., 0.004 mm., and 
0.006 mm. Also, by and large, the crystal lattice 
in each grain takes up one or two orientations 
symmetrically disposed with respect to the rolling 
plane and direction. On annealing, it appears 
that if the grains are thick, recrystallization of each 
grain occurs independently leading to preferred 
orientation not very different from that of the 
rolled strip. When the grains are rolled to very 
thin dimensions, that is less than 0.0015 mm., 
then, for a final annealing temperature of 500° C., 
recrystallization in one grain interacts with that in 
neighbouring grains and a single orientation 
referred to as the cube-texture is developed. 

The critical grain thickness at which cube- 
texture is formed increases in direct proportion 
to the absolute temperature of annealing so that 
the amount of cube-texture increases with (a) de- 
creasing initial grain-size and solute content, 
(6) increasing final rolling reduction, and (c) increas- 
ing final annealing temperature. 

Copper strip with a high proportion of crystals 
in cube-texture orientation has very pronounced 
directional properties (Fig. 8) which are manifest 
in drawn cups by severe waviness with crests 
regularly disposed at 0 deg. and 90 deg. to the 
rolling direction. Also cube-texture leads to 
considerable loss of ductility in the same directions. 
Study of the factors affecting preferred orientation 
in rolled strip is therefore of considerable importance 
in connexion with the production of strip for deep 
drawing and pressing. 
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Automatic Feeding 
of Sheet for 
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SLITTING, OILING 
AND TINNING 


DEVICE for mechanically feeding tin and 

black plate to slitters, oiling machines, sheet 
counters and tin pots, has been developed by the 
Tennessee Coal and Iron Division of the United 
States Steel Corp., Fairfield, Alabama. It feeds six 
slitters mechanically, using sheet-metal feeders 
manufactured by The Dexter Company Division 
of Miehle-Goss-Dexter, Inc., Pearl River, New 
York. Three Dexter-fed machines have been 
designed for applying oil to black plate to prevent 
rust. It is believed that this is the only completely 
mechanical operation of its type. 

Tin mill operations leave stacked sheets in an 
uncounted condition and the company has devised 
its own automatic sheet counter to eliminate 
inaccuracies of hand counting. Each line is equipped 
with a Dexter feeder capable of handling two or 
three sheets simultaneously. 

In automatically feeding slitters (Fig. 1), stacks 
of sheets weighing about 3,500 lb. are brought to 
the feeder by an overhead crane and positioned 
on a stand-by roller conveyor for loading on to the 
feeder’s elevator platform. When the preceding 
bundle has been fed, the elevator platform is 





Fig. 1.—-One of six automatically-fed 
shtters at the Tennessee Coal and Iron 
Division, Umted States Steel Corp., 
Alabama. Stacks of tin and black 
plate are brought to the Dexter feeder 
by crane, loaded on to its elevator 
platform, and fed automatically to 


siitter 





lowered, the empty pallet is removed and the new 
bundle rolled into place. The elevator then lifts 
the load to the feeding position whereupon an 
automatic pile height governor takes over and 
indexes the load upward as sheets are fed off. In 
feeding a sheet, suction caps lift the rear edge 
and a blast of air is blown between it and the pile 
to complete separation. Suction cups near the front 
edge then lift and pivot, advancing the sheet 
between friction rollers which deliver it to the 
slitter conveyor. When a load has been depleted, 
the elevator is again lowered for reloading. 

All but one slitter are in tandem units and trim 
two opposite edges at one station and the other 
two edges at the remaining station. The second 
station may also be used in slitting sheets into two 
or more. The single-station machine trims two 
edges only and may also be used for slitting. 
Slitters trim 78 sheets per min. The Dexter 
feeders were originally equipped with mechanisms 
which would reject double-fed sheets ; however, 
there was no call for these units and they are no 
longer used. Fig. 2 shows the one remaining hand- 
fed slitter. 
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Oiling Machine 

The company’s unique method for oiling black 
plate (Fig. 3) comprises a Dexter feeder, oiling 
unit, and drying oven. The feeder operates as 
previously described and delivers sheets to a live- 
roll conveyor which conveys them through the 
oiling unit and dryer. A reciprocating spray pipe 
moves back and forth across the sheets as they 
emerge from the feeder, spraying them with a 
mixture of oil and naphtha. The naphtha increases 
the spreading power of the oil and ensures that it 
covers the entire sheet. The naphtha is then 
evaporated in a short drying oven and fumes are 
exhausted to atmosphere. 

Bundles are brought to oiling machine locations 
by the crane and deposited in temporary storage 


Fig. 3.—Automatically-fed oiling machine. Sheets are 
mechanically fed beneath a reciprocating pipe which sprays 
them with a mixture of naphtha and ail. Naphtha is 
subsequentiy evaporated in a short drying oven. Three such 
machines eliminate manual brushing operations 








Last remaining manually-fed 
slitter 


Fig. 2. 





on wood blocks so that they can be picked up by 
industrial trucks or by the crane for placement on 
the stand-by conveyor. Special carriers support 
the loads when on the roller conveyor and feeder 
platform. These rectangular carriers are constructed 
of four pipes, welded at the corners, two on top 
of the others. This construction provides a sturdy, 
light-weight carrier which enables the heavy 
loads to be conveyed smoothly along the roller 
conveyor and platform. Blocks are placed across 
the pipes and the load deposited on the blocks. 
lo reduce loading time, one bundle is placed on 
top of another, and when one bundle is fed off, 
instead of lowering the platform tor the next load, 
the blocks separating the two bundles are simply 
removed and feeding continues. 


(Continued in page 596) 


Fig. 4.—Automatically-fed sheet counter. Sheets are fed 
from pile to conveyor which carries them through photo- 
electric counter and delivers them to piler 
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Rocket Motor Chamber 
Constructed from 
* Strip-wound ” Foil 


"THE Ryan Aeronautical Company in the United 

States has recently built a series of rocket 
chambers capable of withstanding 305,000 lb. per 
sq. in. wall stress, using stainless-steel foil and a 
unique spotwelding technique. Light weight 
has been achieved by a “‘ strip-winding ”’ method in 
which multiple layers of foil-thin steel strips are 
spotwelded together. 

The company has built and tested a variety 
of quarter-scale rocket motors and is adapting 
this research—in which strengths much higher 
than those achieved in solid wall cylinders have 
been realized—to full-scale rocket-motor require- 
ments. 

Obtaining this high strength required the solution 
of major problems. One which was successfully 
overcome was the reduction of stress concentration 
around the spotwelds through improved spot- 
welding techniques. Company welding engineers 
spotwelded together as many as 20 layers of thin- 
gauge material. 

These new spotwelding techniques have over- 
come a major difficulty in the construction of the 
rocket chambers, that of attaching end closures 
of 17-7PH stainless steel, which, welded in place 


Foil being wound on to mandrel 


Fig l 
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Interior of completed rocket chamber and view of 
spotwelding operations in background 


Fig. 2. 


with the new method, successfully withstood the 
305,000 Ib. per sq. in. stress. 

In addition to the utilization of stainless steels, 
the company will build at least one sub-scale model 
chamber of titanium alloy. 

The new technique of spotwelding together 
many layers of foil-gauge stainless-steel alloy 
is the best method of containing the explosive 
force which is developed in rocket motors. Two 
methods have been tried, and neither seems suit- 
able. Brazing the layers together introduces extra 
weight, and temperatures high enough for good 
brazing weaken the parent metal. Resin bonding of 

(Continued in page 596) 


General view of completed rocket chambers and 


spotwelder 


Fig. 3 
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(Continued from page 595) 


the layers is not satisfactory, since the layers 
separate at the high temperatures associated with 
aerodynamic heating. 

The company carried on an extensive search for 
a material that would meet all the conditions to be 
found in the construction of these chambers. 
Metals tested included 17-7PH stainless steel, 
301 extra full hard, AM355 sub-zero cooled cold- 
rolled and tempered stainless (in both the 30 per 
cent and 70 per cent cold-reduced types), HE-25, 
PH15-7Mo, and AM 355 cold rolled and tempered. 
At present being tested is AM355 cold rolled and 
tempered extra hard, which was unavailable when 
the other metals were being examined. 

Two-ply spotwelded specimens were made from 
each of these alloys. Specimens ranged in width 
from 0.3 to 0.750 in. and the number of spotwelds 
varied from one at the centre of the strip to over- 
lapping spots across the entire width. 

Testing included determination of parent metal 
yield and ultimate strength, Young’s modulus and 
per cent elongation, ultimate strength reduction 
due to spotwelding, and a strength-to-weight 
comparison, which was determined by dividing the 
ultimate strengih by the material density. 

It was found that these tensile tests, by them- 
selves, were not enough to warrant elimination 
of any one of the metals. A tear test of the various 
materials was then made. There is a correlation 
between the type of tear, the tearing force, and the 
ability to predict ultimate load on a laminated 
structure. A straight-line tear, rather than a jagged 
line, plus a high tearing force are desirable qualities. 
This test also proved inconclusive, since all the 
alloys tested tore in a straight line, and all required 
approximately the same amount of tear force. 

The next test was a drop-ball impact test designed 
to measure the relative brittleness of the metals, 
and to obtain an idea of their relative ductility. 
Each alloy was tested to the fracture point, and 
it was found that AM355 sub-zero cold-rolled and 
tempered (30 per cent cold-reduced) alloy absorbed 
the greatest amount of energy prior to failure. 

One further test involving all of the metals under 
consideration was made. Brittle fracture character- 
istics of each type were determined with the aid 
of the Mechanics Division of the U.S. Navy 
Research Laboratory. 

When the results of these five tests had been 
obtained, four metals could be initially selected : 
HS-25, AM355 SCCRT (both 30 per cent and 
70 per cent CR), and AM355 CRT. Because of 
its density, HS-25 was eliminated, and AM355 
SCCRT CR 30 per cent was eliminated because 
of its relatively low tensile strength. Subsequent 


testing effort was concentrated on AM355 CR 
70 per cent and AM355 CRT. 

Research now is in progress in an effort to raise 
the 300,000 Ib. per sq. in. ultimate allowable 
tensile stresses of laminated structures made of the 
AM355 series of alloys. This search centres around 
the modification of resistance welding techniques, 
including electrode shape and material, current 
density and wave shape, and weld nugget size. 





Automatic Feeding of Metal Sheet 
(Continued from page 594) 








two or 


One of 16 tin lines, each of which tins 
three sheets simultaneously 


Fig. 5. 


Counting Machines 

Counting machine (Fig. 4) is made up of a feeder, 
photo-electric counter and piler. Sheets are fed 
to the counter, electronically counted, and delivered 
to the piler. Operation of the counter has justified 
a second unit. The new counter will be equipped 
with a late-model feeder capable of delivering up to 
150 sheets per min. and supporting loads to 9,000 Ib. 
Present feeders generally deliver less than 100 sheets 
per min. and support loads up to 6,000 lb. The 
higher load capacities enable the machines to run 
longer between loadings. The piler operates in 
reverse of the feeder, indexing the load downward 
as it accumulates sheets. 


Tin Lines 

Each tin line is equipped with feeders capable of 
feeding two or three sheets to the tin pots simul- 
taneously (Fig. 5), so that each pot may be used 
to full capacity. Feeders operate as previously 
described but each machine has duplicate or 
triplicate sets of feeding mechanisms, all operated 
simultaneously from the same source. Each group 
of feeding mechanisms is serviced by individual 
elevator platforms and stand by conveyors. Plate 
is stacked considerably higher in this department, 
each bundle weighing nearly 6,000 lb., and is 
handled entirely by industrial truck. The higher 
stacks, of course, reduce the number of loading 
operations, and result in greater production. 
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DEVELOPMENT 
of a SHEET-METAL 


By 








HEET-METAL construction comes within the 
uninteresting category to the average layman 
and such items as trunking, funnels, ducting and 
tubular details rarely arouse much interest in him. 
However, much of this work demands experience 
in many branches of the industry and a compre- 
hensive knowledge of sheet-metal geometry before 
the final assembly is made. 

The funnel assembly illustrated in Fig. 1 is a 
typical example and comprises a 60-degree cone, 
a lower cylindrical member, an upper circular ring 
and attachment angle, and finally a rectangular 
secondary outlet which is folded and ultimately 
welded to the main cone an equal distance each 
side of the centre line. An assembly of this nature 
gives the impression of simplicity, but the geo- 
metry of the cone and rectangular member requires 
considerable care, and the cut hole and final shape 
of the box presents profiles not usually associated 
with so simple a set of details. 

The construction of the elevation and plan of the 
cone is elementary and for simplification each view 
in Fig. 2 is referred to as A, B, C and D. The 
first step is to determine the shape of the joint line 
between the two details, shown on View A as a line 
passing through the points X to 1, from 1 to 5 
and from 5 to Y; once this line is obtained the 
drawing of the profile in view D and the shaping 
of the hole in view C is very much simplified. 

Having drawn the base circle the next step is to 
divide the circumference into 12 parts, depending 
on the size of the curve. A smoother profile is 
obtained with more divisions, but 12 is a con- 
venient number and gives an ideal distance between 
each set of lines. 

The points on the circumference are joined to 
O in view B, and projected vertically on to the 
base of the triangle in view A. At the point of 
each intersection with the line AG they are then 





Fig. 1.—-A funnel-shaped assembly of this type introduces 

some interesting layout methods but the setting down is not 

difficult if the basic principles of radial-line projection are 
carefully followed 


FUNNEL ASSEMBLY 


“ TARENTFORD ” 


produced to converge at O. In the illustration 
some of the lines have been omitted in order to 
make the construction less complicated. The 
rectangle is added to view B and one short side 
is divided into a number of parts, not necessarily 
equal but it is usually more convenient to have them 
so. These points are numbered | to 5 in the illus- 
tration with 5 corresponding to H already on the 
circle. Lines from each point are then drawn to 
the centre of the circle O and continued to the 
circumference and the circumferential intersections 
lettered R, S, T, H, V. The profile of the attach- 
ment can now be plotted in view A, and to minimize 
the risk of confusion, only one construction is 
described. Taking the point S on the circumference 
a perpendicular is drawn on to the base of view A 
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and at the point of intersection, a line drawn to 0. 
The corresponding point on the rectangle, point 2, 
is then projected vertically towards O in view A 
and where it intersects with the line from S is the 
first point on the profile. All the points on the 
rectangle and on the circumference are constructed 
to intersect in view A in this way, thus giving all 
the points on the profile. It is apparent that lines 
drawn from points 1 to X and from 5 to Y will 
complete the rectangle profile. 

Some of the work necessary for the development 
of view C is elementary and thus needs little 
description. The apex point O is set, a convenient 
position being 30 degrees to the original point and 
one joint edge drawn parallel to the side of the 
cone. The radius OA, which equals the length 
of the cone is drawn for a length equivalent to 
the circumference and again divided into the same 
number of divisions as in view B. Once these 
12 points are fixed and lettered as before, the 
remaining lines are added. Incidentally the joint 
line of the conical member is along the line OA, 
making sure the rectangular outlet is cut complete, 
and the profile is not formed in two sides of the 
plate, which would occur if the joint line was made 
from O to G. 
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Fig. 2.—The essential details of thi 

layout are broken down in these four 

views ; the drawing of the intersection 

line between the cone and rectangular 

outlet in view A is initially determined 

before proceeding with the remaining 
parts of the outline 





on DEMS The plotting of the points X 
‘ to 5 from view A to view C is 
i? straightforward and only one 


construction is described to 

4 avoid confusion. Using point 2 

” again for the explanation, a line 

swc 1S drawn horizontally in view A 

\ through the point where the per- 

pendicular from 2 and the line 

from S intersect, to the side of 

the cone OA, and continued 

 imto view C. Then with 

is centre O and radius O2 describe 

iy an arc. Where this arc cuts the 

/" radial line OS in view C is the 

] new point 2. It is easily seen 

that by repeating this process 

for each point in view A a com- 

plete profile of the cut out can 

: be built up. It follows that the 

£ more points there are in view 

A the more accurate the result 

obtained in view C, but it 

should be carefully understood that in this particular 

case the rectangle is symmetrical about its centre- 

line and that in view A points equidistant from the 

line XY will coincide. For example, point 5 with 

its radial point H and 9 with its corresponding 

point F when produced into view A, will intersect 

at the same point. It is, therefore, only necessary 
to draw one arc in view C. 

The inner section of the profile is built up in a 
similar manner and it is usually necessary to divide 
up only one side of the rectangle since the radial 
lines in view B automatically divide both sides of 
the figure. 

Having settled the aperture for the rectangular 
pipe the next step is the development of the outlet 
itself. Point 1 makes a convenient position for 
the joint line of this detail, and view D is com- 
menced by setting out a base line equal to the 
periphery of the rectangle. Two vertical lines 
are then drawn upwards to give I and I. Point | 
on view A is projected across to give the actual 
intersection points, and having divided the base 
line at the appropriate positions the same method 
is adopted for the two high points at 5 and 9. 
The lower positions in the two curved portions 

(Continued in page 600) 
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CUTTING 


STANDARD 


SHEETS 


Charts for Most Economical Method of Guillotining 
and Time per 100 Components 


By C. F. PEARSE 


[It is not surprising that industry is beginning 

to recognize the importance of the time and 
motion element in rationalizing costing and im- 
proving the many complicated processes encoun- 
tered in the planning, estimating and work-study 
fields. Contributions to this field have, however, 
been few and far between and no serious attempt 
has been made to standardize the many routine 
functions of the workshop, particularly that of 
cutting metal sheet from the time taken point of 
view. 

The two charts, of which a small section of each 
is shown in Figs. 1 and 2, are probably the first of 
their kind to be published and it is hoped that in the 
course of the next year a series of these charts 
covering a range of standard metal sheets will be 
available. They have been carefully constructed 
and are backed by 15 years practical time study 
experience. They give at a glance the most econo- 
mical method of guillotining standard sheet, 
the number of pieces possible from each sheet and 
strip and the time allowed for the operation in 
minutes per 100 components. The times quoted 
have been calculated assuming the operator is 
working to i100 per cent bonus, which means the 
actual time taken by an efficient operator is half 
the figure appearing in the appropriate column. 
It will also be appreciated that these times may be 
factored according to operator and shop efficiency. 

It is assumed, in this instance, that the sheets 
being cut are standard 6 ft. by 3 ft., and an allow- 
ance has been made in the figures for a trimming 


cut up to 2 in., so that the final dimensions of the 
sheet are 70 in. by 36 in. 

Chart A, Fig. 1, has been set out to give the 
following information :— 

(a) The number of strips per sheet ; 

(6) The number of components per strip ; 

(c) The tume allowed to cut the sheet into strips 
per 100 components, including the 100 per cent 
bonus allowance. 

The final dimensions of the component should 
first be inspected on Chart A, in the following 
manner, to determine the most economical method 
of cutting. Let us consider a finished component 
of 14 in. by | in. It is easily seen that strips of 
either | in. or 1} in. can be cut. To establish the 
numerical advantage of one method over the other, 
locate 14 in. in the column third from the left, 
headed strip width and continue horizontally, 
first to the left, to the column headed strips per 
sheet, the number in this case being 46. Then 
continue to the right, until a cutting dimension 
of 1 in. is directly above. The corresponding 
number of components per strip is read from the 
row of figures immediately above the cutting 
dimension, and is 36. The total number of com- 
ponents per sheet is, therefore, 46 by 36, which is 
1,656. If this method is repeated using a strip 
width of | in., the number of strips becomes 70 
and the number of components per strip 24, giving 
a total number of components per sheet of 1,680. 
From this it is obvious that the most economical 
way of cutting the components is in strips of 1 in. 

















Fig. 1.—-This chart has been constructed to give the most economical method of cutting and the strip cutting 
time, in minutes, in terms of 100 finished components 
CHART A 
( B | xX Components per strip x 
| 144 | 96 | 72 | 58 | 48 | 41 | 36 | 32 | 28 | 26 | 24 
Strips per| Feed to | Width of | ; : 
+ ng strip | Cutting dimension (in.) 
sheet stop ™, es: ise | 
+{ajtalefele lr [u[ ul un 
140 0.14 | $ 0.10 | 0.1 0.20 | 0.25 | 0.30 | 0.35 | 0.40 | 0.45 | 0.50 | 0.55 | 0.60 
70 - 1 0.11 | 0.16 | 0.21 | 0.26 | 0.31 | 0.37 | 0.42 | 0.47 | 0.54 | 0.58 | 0.63 
46 *° 1} 0.11 | 0.16 | 0.22 | 0.27 | 0.33 | 0.39 | 0.44 | 0.47 | 0.57 | 0.61 | 0.66 
35 m } 2 0.11 | 0.17 | 0.23 | 0.28 | 0.33 | 0.39 | 0.45 | 0.50 | 0.57 | 0.64 | 0.67 
28 - 24 0.12 | 0.18 | 0.23 | 0.29 | 0.35 | 0.40 | 0.46 | 0.52 | 0.59 | 0.64 | 0.69 
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CHART B 


Strip] P /A last | Feed to 
width} piece | stop 


0.03 8.10 | 


The corresponding time allowed for the operation 
is given at the intersection of the horizontal line 
of strip width and the vertical line of the final 
cutting dimension, but it should be remembered 
that this figure is already factored for 100 per cent 
bonus, and gives the time in terms of 100 finished 
components. In the example quoted the time is 
0.63 minutes. 

The lay-out of Chart B is similar and the follow- 
ing information is given :— 

(a) The number of components per strip ; 

(6) The time allowed, per 100 components, to cut 
the strips into components. 

It will be noticed that on this chart, the width 
of strip is quoted to the nearest inch, and the 
number of components per strip does not correspond 
to the number given on Chart A. This has been 
done to enable a trimming cut to be made in the 
event of the strip being distorted. 

The time taken to cut the strip into components 
is again found at the intersection of the horizontal 
line of strip width and the vertical line of the final 
cutting dimension. This figure also has the 100 
per cent bonus allowance included and gives the 
time in minutes per 100 components. In the 





8.20 | 8.20 | 8.25 | 8.25 | 
| | ” 


Components per strip 


47 | 41 | 35 31 


Cutting dimension (in. 


VeagpPaayze 


8.30 8. 30 


ics 
- 





2.—-Chart B gives the additional time, in minutes, required to cut the strips into components 


example described, the time taken for this operation 
is 8.35 minutes. 

The total time taken to complete the operation 
is the summation of the time from Chart A and 
that from Chart B, and therefore, the total time 
allowed to cut components | in. by 1} in. is 0.63 
plus 8.35, giving 8.98 minutes per 100. 

An interesting feature of Chart B is that a for- 
mula is given relating columns A, B, C and D. 
This has been included to enable alterations to be 
made in the final cutting time, where technique 
demands changes in the time allowed for putting 
aside the last piece, feeding to the stop, cutting, 
picking up and positioning the strip. 

The extent of the information given is con- 
siderable, Chart A ranging from } in. to 20 in. strip 
width and cutting dimensions of } in. to 36 in. 
The range of Chart B varies from | in. to 20 in. 
strip width and cutting dimensions of } in. to 
12{ in. As was mentioned earlier in this article, 
it is hoped that a series of these charts will be 
available at a later date covering a range of standard 
sheets. 

All purchasing enquiries concerning the sheets 
described, the cost being 8s. 6d., should be made to 
C. F. Pearse, 105, Ealing Road, Wembley. 





Development of a Funnel Assembly 





(Continued from page 598) 

X and Y are easily ascertained by halving the 
distances | to 14 and 9 to 5, and projecting X and Y 
from view A. Six major positions are thus fixed on 
the profile simply by using orthodox projection 
methods. The remaining points are set down in 
the same way as dividing the base line into the 
same number of divisions as used for view B, 
the distance from | to 5 must correspond to that 
in view B. 

The bending and rolling of these details does not 
present many problems as the rectangular outlet 
is easily fabricated with the aid of a press or bending 
brake. The tapering of the cone, however, may 
present a little difficulty if the appropriate machine 


tool is not available. Recently the author saw a 
similar cone being “rolled” on a press brake, 
a series of lines had been chalked on the plate and 
the ram descended on each one of these lines using 
a slightly tapered punch and die. The work was 
gradually indexed until an almost complete cone 
resulted ; the gap was closed by pulling the joint 
edges together and inserting the necessary rivets. 
While this practice does not produce a very accurate 
cone, it offers an alternative method of production 
which is often suitable for this class of work. 

The completion of this funnel is achieved by 
adding the circular top member and cylindrical 
sleeve attached to the lower portion of the cone, 
with angle welded to enable it to be bolted to 
another assembly on site. The assembly was 
finally galvanized on all surfaces. 
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The Importance of the Annealing 


Process in NON-FERROUS 
e TUBE PRODUCTION 


Some Details of Works Procedure 


at Scovill Manufacturing Co., U.S.A. 


ECOGNIZING that surface quality, physical 

properties, and grain-size are probably the 
most important features of brass or cupro-nickel 
tube, considerable thought has been expended on 
annealing processes in use at the New Milford, 
Connecticut, plant of Scovill Manufacturing Com- 
pany; Surface Combustion Corporation and Scovill 
co-operated in designing new heat-treatment 
equipment. Two key units used for processing 
brass or cupro-nickel tubing are atmosphere 
controlled, continuous roller-hearth annealing 
furnaces. One of the furnaces, located in the 
“re-draw” line, is direct fired and is 92 ft. long. 
The other furnace which is convection heated, is 
72 ft. long and is located in the finishing line. 

The Surface direct-fired furnace (Fig. 1) heats 
15,000 Ib. of brass or cupro-nickel tubing at 
temperatures ranging from 375 C. to 820° C. and 
has facilities within the furnace to pre-cool the 
tubing to 120° F. (50° C.), using a special pre-cool 
and fast-cool chamber at the discharge end. 

A 15,000-cu. ft. per hour 
Surface DX generator is used 
to provide protective atmos- 
phere, when needed. When 
bright annealing of brass or 
cupro-nickel tubing is necessary 
in this furnace, Askania mixers 
can be set for a richer mix and 
additional generated DX gas is 
piped into the furnace. Special 





Fig. 1.—Dhiurect-fired annealing. 
Discharge end of direct-fired con- 
tinuous annealing furnace which has 
a capacity for heating and cooling 
15,000 /b. of brass or cupro-nickel 
tube per during general 


processing 


nour 





precautions have been taken to provide an 
atmosphere-tight furnace. Both vestibules are 
provided with baffles to prevent escape of furnace 
atmosphere and to provide a positive pressure in 
the furnace. This positive pressure is sufficient 
to purge the inside of the tubing being processed, 
thus providing controlled surface conditions on the 
inside and outside of the tubing. 

To maintain surface conditions and proper 
physical properties, pre-cool and fast-cool chambers 
are located just inside the discharge end. Tubing 
placed on the charge table outside the furnace, 
passes continuously through the heating chamber, 
pre-cool chamber, the fast-cool chamber, and then 
to the discharge table. 

The rollers on the charge table, in the furnace 
and on the discharge table are synchronized and 
driven by a chain and sprocket assembly. This 
gives uniform speed to the various rollers and 
provides positive movement of the work through the 
furnace without damaging the tubing surface. 
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Fig. 2.--Brass and cupro-nickel 
tube is firush-annealed in this bright 
annealing convection-heated furnace 
with capacity up to 8,000 /b. per hour 





Four Brown-Minneapolis- 
Honeywell round chart indicat- 
ing controllers and a four-point 
strip chart recorder control the 
temperatures in the furnace 
and four Alinor high-tem- 
perature cut-off instruments 
also provide over-heat safety. 

A strip chart speed recorder 
and controller governs the 
speed of the furnace conveyor. 
All instruments are mounted on a panel conveni- 
ently located near the furnace operator’s station. 

The Surface continuous roller hearth bright- 
annealing convection-heated furnace (Fig. 2) located 
in the finishing line is unique in that it also generates 
its own atmosphere. This furnace will heat 
8,000 Ib. of brass or straight cupro-nickel per hour 
at temperatures between 500° C. to 760° C., and 
also cools the product to 120° F. (50° C.) before it 
leaves the furnace. Heat is provided by two 
separate heating systems outside the furnace. 
Fans in these two heating chambers circulate the 
products of combustion through the furnace. In 
order to provide the continuous supply of atmos- 
phere, the burners in the two firing chambers must 
be kept firing at all times. 
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Cooling of the gas is accomplished by passing it 
through a chamber cartridge made up of beryl 
saddles. Pre-cooled water passes down through 
the saddles and the products of combustion pass 
upward through the saddles coming in contact 
with the water, thereby providing the proper 
amount of cooling. Furnace temperature and gas 
temperature are controlled by two round chart 
rceorders and a two-point strip chart recorder. 
Two Alinor high-temperature safety controls are 
also used to shut down the furnace at 800° C. 

Automatic control of this furnace conveyor speed 
is also by a strip chart speed controller, which 
indicates and controls the length of time that the 
material is in the furnace, thereby providing 
accurate control of grain size. 

In both furnaces tubing from 
6 ft. long to 60 ft. long can be 
processed on a full production 
basis. The maximum length 
of tubing is dictated by the 
length of the charge and dis- 
charge tables. The minimum 
length of tubing is controlled 
by the space between rollers 
which are on 12-in. centres. 





Fig. 3.—-Umiform grain-size, related 

temper and bright clean surfaces of 

the finished tube, depend on this 

precision-controlled 9,000 Jb. per 

hour capacity, automatic annealing 
furnace 
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Finish Annealing 

The furnace equipment (Fig. 3) is used for the 
bright process and finish annealing of copper 
tubing in a controlled atmosphere. In addition to 
handling straight lengths of copper tubing, the 
equipment is also used to bright anneal single and 
double pancake coils up to 60 in. O.D. and bunch 
coils up to 12 in. high (Fig. 4). 

The design capacity of the equipment is 9,000 Ib. 
per hr. of straight copper tubing heated to 840° C. 
The usable hearth width is 70 in. and the loading and 
unloading tables are designed for a maximum 
straight tube length of 30 ft. 

The straight tubes are conveyed through the 
furnace directly on the hearth rolls, while the coils 
are placed on light skeleton-type trays, which ride 
the roller hearth. The roller-hearth conveyor is 
equipped with a recording 
tachometer to continuously 
record the hearth speed. 

The equipment is heated by 
means of gas-fired radiant tubes 
and is designed to operate in 
the temperature range of 375 
C. to 900° C. Internal forced 
circulation fans are incorpora- 
ted into both the heating and 





Fig. 5.—-Discharge end of direct gas- 
fired, forced-circulation, roller-hearth 
furnace for the scale-free intermediate 
annealing and wet quenching of 
copper or brass alloy tube. Capacity 
is up to 15,000 1b. per hour of 
straight tube length: 
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Fig. 4._-Tube supplied in coil form 

must meet specific soft temper require- 

ments. To ensure umiformity, final 

bright annealing is done in this 

closely controlled furnace, after 
tube has been coiled 





cooling sections to obtain the 
greatest practical heat exchange 
rate. 

In the foreground of Fig. 3 
may be seen the crossover 
discharge mechanism for 
straight tubing. As the railing 
ends of the tubes emerge from 
the curtained discharge vesti- 
bule, the discharge table is 
lowered and the _ tubes 

deposited on the cross conveyor, which carries the 
tubing sideways off the discharge table. The table 
then returns to normal position to receive the next 
tubes. The tubes on the cross conveyor may be picked 
up by slings or, if desired, may be deposited in the 
cradle shown by advancing the cross conveyor. 
This equipment is designed to eliminate any 
scratching or other marking of the finished tubing. 

Also visible in Fig. 3 is the small balcony which 
is installed along the wall behind the furnace 
equipment. On this balcony are located the 
protective atmosphere generation equipment and 
various other furnace auxiliaries. 

The atmosphere equipment consists of an 18,000- 
cu. ft. per hr. exothermic-type generator, which is 
equipped with a continuous combustibles recorder 
and controller to vary the air-gas mixing ratio to 
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These pointers are auto- 
Before the drawing cycle, 
brass “‘ tube shells,’ too, must be 
pointed. Scovill developed a special 
automatic feed-mechanism to speed 
operations and reduce exhausting 
manual labour usually involved in 
this work 


Fig. 6. 
matic, 





compensate for any variation 
in the fuel-gas composition. 
Following ithe atmosphere 
generator is a refrigerator-type 
dehumidifier to lower the dew 
point of the atmosphere gas to 
40° F. (4 C.) prior to its intro- 
duction into the furnace 
equipment. 

Not shown in Fig. 3 but important operating aids, 
are a return conveyor to return the empty trays to 
the charging end of the furnace, as well as the 
auxiliary petrol engine furnished to continue driving 
the hearth rolls in the event of a power failure or 
some other breakdown. 


Intermediate Annealing 

The equipment shown in Fig. 5 consists of a 
direct gas-fired, forced-circulation, roller hearth 
furnace for the scale-free intermediate annealing 
and wet quenching of copper or brass alloy tubing. 
The design capacity of the equipment is approxi- 
mately 15,000 Ib. per hr. of straight tubing heated 
to 700° C. 

The usable hearth width is 5 ft. 8 in. and the 
entire heating section is 38 ft. 6 in. long. The 
heating chamber is divided into four zones, the 
first of which is separated from the others by a 
refractory baffle and is arranged for a high heat 
input capacity. The furnace burners are located 
in the side walls, both above and below the work 
pass line. The burners in the last three zones are 
of the two-valve premix type. Extreme flexibility 
in capacity of the furnace is achieved by arranging 
the piping of these zones so that on low capacity 
loading the top or bottom burners, whichever 
desired, may be used independently. This is 
done by opening or closing shut-off valves, as the 
case might be, and does not require any ratio adjust- 
ment of fuel mixing valves. The furnace is 
designed to operate in the temperature range of 
from 375° C. 

The second zone is equipped with two forced 
convection fans, while the third and fourth zones 
have one convection fan each. The fans provide 
extreme-temperature uniformity throughout the 
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last three zones even at the lower operating 
temperatures. 

The equipment is provided with a longer than 
usual discharge throat from the heating chamber 
to provide slow cooling on leaded brass and bronze 
tubing prior to the flood quench. Water curtains and 
other sealing devices make it practical to maintain 
a non-scaling atmosphere in the furnace, thereby 
obtaining a bright anneal on copper tubing even at 
very low firing rates. 


Pointing 

Pointing is a fundamental operation prior to 
drawing in the manufacture of brass alloy or copper 
tubing. This operation has in the past been 
performed mostly by manual feeding to swagers 
or large squeeze-type pointers. In the new tube 
mill, the pointing operations on large diameters of 
tubing have been mechanized to a point of near 
automation, completely eliminating the drudgery 
of manual feeding and with much greater production 
speed and accuracy. 

These modern tube pointers are built around 
large Fenn Model 7F, four-die swaging machines 
equipped with an ingenious hydraulically-actuated 
feeding accessory. Large bundles of tubing are 
delivered to the feeding accessory platform by 
overhead material handling equipment. A single 
operator simply assists each tube length to roll into 
the jaws of the feeder. The feeder then takes over 
and the pointing operation is completely automatic, 
even to the unloading. The pointed pile of tubing 
is then picked up by the overhead crane and 
transported to its next operation. No person needs 
to lift a single tube. 

Fig. 6 shows 3} in. diameter = 3 in. wall-thickness 
tubing being pointed to 12 in. A production speed 

(Continued in page 616 
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PILLAR DRILLING MACHINES 


*ENERALLY speaking the selection of a 
particular size and type of machine tool is 

not a difficult task, but with so many different 
sizes and types of drilling machines which are not, 
in any case, regarded in a tool room as precision 


equipment, the selection is perhaps a matter of 


size coupled with the question of cost. 


Fig. 1 shows a bench machine from the range of 


Alfred Herbert Ltd., Coventry, probably about the 
smallest drilling machine suitable for tool-work 
because the drill-size is from |, in. to } in. and 
the top speed 12,000 r.p.m., a figure somewhat 
high for the hard steels associated with this work ; 
the stroke is 34 in. and the radial capacity 6} in. 
and machines of 1, 2, 3 or 4 spindles are marketed. 

The Progress Model No. 12 of B. Elliott and Co. 
Ltd. (Fig. 2) has a drilling capacity of up to § in. 
and with a spindle travel of 34 in.; this is a size 
which is popular in the shop engaged on the medium 
press tools ; the 4-step vee-rope drive from a motor 
at the rear, gives a speed range of 460 to 2,900 r.p.m. 
A distance of 6} in. from the centre of the column 
to the spindle centre is included to show the general 
characteristics of the tool and the }-h.p. motor runs 
at 1,400 r.p.m. The finish, as the photograph 
shows, is black crackle enamel. 

Fredk. Pollard and Co. Ltd., of Leicester, are 
also makers of this type of drilling machine in a 
slightly smaller version, and Fig. 3 shows a compact 
driller that will fit into the layout of a shop engaged 
in light press-tool construction, similar to that 
associated with the radio-valve industry. In this 
photograph a single spindle machine is shown, but 
other machines of two, three and four spindles are 
manufactured. There is a spindle travel of 14 in. 
a chuck capacity of % in. and a distance of 4} in. 
from the centre of the column to the chuck centre. 
Speeds available are 2,700 to 4,900, 6,000 to 9,000 
and 13,000 to 18,000 r.p.m. obtainable through 
three interchangeable motor pulleys, and the motor 
for driving purposes is } h.p. Finally, as the photo- 


graph shows, the control button is at the front of 
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the machine, and in the case of the multi-spindle 
drillers, each has a separate button. 

Steel pedestals feature in many bench machines 
and give the drilling head robust characteristics, 
equal to machines using cast pillars. 

Kerry’s (Great Britain) Ltd. of Stratford, 
London, manufacture a machine known as the 
“‘ Drillmaster,” capable of drilling holes up to 
} in. in diameter. It has a chuck capacity of } in., 


The Herbert Type ** J” bench drilling machine for 


drilling holes up to } in. diameter 


Fig. 1 
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Fig. 3 (above).-——This Pollard machine is a light type of bench 
driller obtainable with one, two, three and four spindles, each 
with separate control buttons 
Fig. 4 (below).—The Kerry Drillmaster has a chuck capacity 
of 4 in. diameter with a spindle travel of 5in. These dimensions 
and the base and table design incorporate features which 
make it suitable for most tool-room layouts 


Fig.2 (above). The Model 12 bench machine produced byB 

Elliott and Co. Ltd. has a table and base on which to stand 

the various workpieces The range of speeds makes 
suitable for medium-type press tools 


a spindle travel of 5 in. and will drill a hole in the 
centre of a 15}-in. circle. Speeds range from 617 
to 3,360 r.p.m. but there is an alternative set from 
300 to 2,200 r.p.m., and the distance from the 
chuck to the base is 15 in.—Fig. 4 shows this 
machine, and it can be seen that small holes in 
large details are feasible. Pedestal models of most 
machines are available utilizing the steel pillar 
and giving, in this case, a drilling space under- 
neath the spindle of about 42 in. 

Another design from B. Elliott and Co. Ltd., 
their Progress 2G Machine (Fig. 5), follows rather 
on the same lines as previous examples but with 
one important difference, viz., a drill capacity of 
{ in. The spindle is bored No. 2 Morse taper for 
this purpose, and the drill can undertake the 
machining of comparatively large holes for its 
size. As there are 10 speeds ranging from 45 to 
2,460 r.p.m. or 55 to 2,950 r.p.m., these character- 
istics place this particular example in a favourable 
position when this class of tool is being considered. 
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Fig. 5 (top left This Elhiott 
machine can drill a }-in. dia- 
meter hole should the occasion 
demand. The 10 speeds cover 
all foreseeable materials, the 
lower range being useful for 
recessing, burring and deep 
counterboring 


Fig. 6 (bottom left A typical 
Herbert spindle drill that is 
in use in every type of work- 
shop. The twin spindles makes 
it an ideal machine tool for 
such operations as drilling and 
reaming, while the elevating 
table allows the drilling of 
details normally carried out on 
the radial machine 


Fig. 7 (top right The pillar 
type of driller is popular 
with both manufacturers and 
operators, and the design shown 
here can drill holes up to 1} in. 
diameter. B. Elliott and Co. 
Lid. have several designs of this 
type under construction 





Alfred Herbert Ltd. of Coventry also produce 
these tools and the Type “ C ” model two-spindle 
drilling machine (Fig. 6) shows a tool which in 
general design, has been popular for many years 
in every type of workshop. The work on this 
machine is confined to drilling and reaming dowel- 
holes, drilling clearing-holes for screws and drilling 
tapping-holes for studs and similar items ; tapping 
is seldom attempted as it is largely a process 
performed on the bench and not undertaken with 
the aid of a tapping head. The spindle taper is 
No. 3 Morse which means a drill chuck capable 
of taking about }-in. diameter drill is used ; the 
same size shank is adapted to drills of 1} in. dia- 
meter, making it possible to undertake work 
normally associated with the lighter type of radial 
machine. 

Four speed and three feed ranges are provided. 
The former has a maximum of 562 r.p.m. which is 
low when compared with previously mentioned 
machine tools, but as most of the articles, other 
than clamping details, are machined from a tough 
steel, such a speed is in keeping with those applied 
for tool work. Both hand and automatic feeding 
is included in the design and as the figures are 
5 in. for hand application and 4} when the auto 
feed is used, the slight variation between them is 
not sufficient to cause many problems. 
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This is the Kerry 1}-in 


a subsntute for a radial driller when the occasion 


arisé 


This tool is 


One advantage of this machine is that the table 
may be adjusted to accommodate variations in 
work dimensions. A component of about 18 in. 
length will stand on the table. 

A high-speed pillar-type drilling machine with 
an adjustable table that can swing round the column 
to allow a component to stand on the almost 
floor-level table (Fig. 7), is another product of 
B. Elliott and Co. Ltd., of London. Some firms 
prefer this form of construction because it gives 
more room underneath the drilling spindle to 
machine details of greater length. Designated the 
Model 3A, it is capable of drilling holes 1} in. 
diameter. Spindle travel is 6 in. with 10 feeds 
ranging from 0.004 in. per revolution, and there 
are five speed ranges which vary according to the 
type of electric motor specified ; these are 70 to 
1,180, 90 to 1,430, 110 to 1,780 and 130 to 2,160 
r.p.m., the two lower sets of speeds being evidently 
well chosen for tool work. 
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A circular table is available, but the rectangular 
member gives a greater working area, 22 in. by 18 in. 
against a table diameter of 17} in. The maximum 
dimension from spindle to table is 234 in., the 
maximum distance from the spindle to the base 
is 4] in. and 10 in. from the column to the spindle. 

Fig. 8 is a 1}-in. capacity all-geared head pillar 
drill (No. 125), produced by Kerry’s. Though 
this machine has nine speeds from 70 to 1,500 
r.p.m. there are no alternative motor speeds to 
increase or decrease this number for a particular 
type of work, but it has the advantage of requiring 
little floor space, making it ideal for some layouts. 
A drill capacity of 1} in., adequate for normal 
requirements, coupled with a stroke of 6 in. and 
power feeds of 0.001, 0.003 and 0.010 in. allows 
tough steels to be drilled using the automatic feed. 
A square table or circular member is available, 
but 14 in. square is a little small for most toolmakers. 

Machines manufactured by Fredk. Pollard and 
Co. Ltd., of Leicester, known as the “ Corona ” 


High Speed Machines, include the Type 21 AN 


Fig. 9 This Pollard drilling machine has a sliding head 

balanced by weights in addition to the elevating table—the 

latter is also of the compound variety. With nine speeds 

available this machine thus has several characteristics that 
will recommend it to many users 
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machine (Fig. 9). This machine differs from 
previous examples in that the head lifts as well as 
the table, considerably increasing the scope of the 
machine. Being more rugged than previous 
drilling machines it forms an interesting contrast 
and is thus worth consideration for tool-reom work. 
Holes of 1} in. diameter can be drilled and there 
are nine speeds available ranging from 52 to 722 
r.p.m. but proportionately lower speeds are 
obtained with the aid of a motor which rotates at 
960 r.p.m. Feeds of about 0.005, 0.006 and 0.013 in. 
are in keeping with the general design, and the 
table surface of 16 in. by 16 in. is a suitable size 
for the medium size press tools. 

The introduction of a compound table, though 

not exactly a new innovation in drilling machine 
construction, is still sufficiently rare as to make it 
unusuea! for many workshops. It gives considerable 
assistance to the tool fitter handling heavy castings 
or similar parts where numerous holes are needed ; 
a single setting with the part clamped to the table 
is erouzh and the table is adjusted to bring the 
already marked out holes in correct alignment with 
the drill. The dimensions quoted above for the 
table surface are for the orthodox type and not for 
that illustrated in the photograph. Figures for this 
accessory are 16 in. by 12 in. with a longitudinal 
traverse of 10 in. and a transverse traverse of 6 in. 
This shows that though slightly smaller, the cover- 
age is considerably greater. 
Fig. 10.—-For heaviest type of press tool this large 
Town radial driller is an essential item of equipment. As 
there different sizes of this machine, the range 1 
cover all likely requirements 


ri 
é 


are seven 


sufficient to 
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apparent 


Fig. 11.—A close-up illustrating a smaller 
Town machine at work on a cast-iron detail 
characteristics of the arm and head are 

from this photograph 


readily 


RADIAL DRILLING MACHINES 


From pillar drills to radial drills is apparently 
an easy stage, but there are as many machines of 
this class as of the simpler tools. Fredk. Town and 
Ltd., of Halifax, are noted manufacturers of this 
plant and their machines are among the largest 


made. The Model A.E.4 driller is constructed 
in seven different sizes, and Fig. 10 shows the 
larger tool having a radius of 8 ft. A machine with 
this capacity is suited to the shop engaged on the 
large press tools, and the type of work undertaken 
is much more elaborate than performed on the 
pillar machine. 

Twelve speeds from 34 to 1,000 r.p.m. indicate 
the possibilities of these machines, and though 
the emphasis is on the larger hole (a No. 5 Morse 
taper is machined in the drilling spindle to accom- 
modate a 3 in. drill), the high speed allows small 
clearing or tapping holes to be included if necessary 
without transferring the detail. Only four feeds 
are used ranging from 70 to 180 cuts per in., but 
this is not a serious omission as much work of 
this type is hand fed. 

The elevation of the arm is obtained by means 
of a 2-h.p. motor attached to the top of the 18-in. 
diameter column. The motor is of the reversing 
type and is controlled in the orthodox manner by a 
switch on the saddle, and over traversing is pre- 
vented by the incorporation of a safety slipping 
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Fig. 12.—Items such as press-tool bolsters are preferably 
clamped and not subsequently moved. This Town machine 
is ideal for that purpose 


device in conjunction with trip dogs at the top and 
bottom positions of the arm movement. 

On machines of this size, there are occasions 
when it is essential to bolt the work on to the base- 
plate, and the illustration shows the large area, 
8 ft. by 3 ft. 8 in. available for this purpose. 

The close-up view, Fig. 11, shows a smaller 
machine of this range, drilling a cast-iron base for a 
tool and illustrates the various handles and hand- 
wheels on the saddle. A great deal of time and 
thought has gone into the design of radial drilling 
machines of late years and this photograph readily 
shows the care lavished on this part of the con- 
struction. 

In Fig. 12 another drilling machine made by this 
company, the A.E.5 Model is shown ; this has a 

2-in. radius. The elevating table is 3 ft. by 2 ft. 
with the sides, machined to a depth of 6 in., allows 
work to overlap and locate from these surfaces. The 
baseplate is similar in size, 3 ft. 6 in. by 2 ft. 4 in., 
indicating that heavy details should be clamped 
to It. 

A No. 3 Morse taper accommodates a 1}-in. 
drill and the speed range is 88 to 1,450 r.p.m. 
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There are three feeds of 0.005 to 0.013 in. per 
revolution and the saddle traverses along the arm 
for a distance of 2 ft. 9 in. 

In close-up the general characteristics of the 
saddle follows closely those adopted for larger 
machine described earlier, and the details are very 
similar. The two long members seen to the right 
are spindle-speed change levers, the short detail 
at the right-hand end of the arm and protruding 
from a cylindrically shaped box, is the spindle stop, 
start and reverse lever, while the small lever in 
the centre of the saddle, surrounded by a dial, is 
the feed change lever. Finally, there are the saddle 
locking lever underneath the largest handwheel and 
behind that, the automatic feed clutch lever and 
the quick hand and power feed engaging handles. 
There is undoubtedly a use for both machines, 
as the lighter is easily capable of performing 
some of the work designated for the larger machine. 

The O.D. range of drilling machines (William 
Asquith Ltd., of Halifax and Shrewsbury) are 
well known in the machine-tool world and a typical 
example is shown in Fig. 13. In the family of 


O.D. machines there are five of the O.D.I. class 
each varying in different aspects, but all of them 
have 12 speeds, the range in the slowest machine 
being 16 to 430 r.p.m. and the fastest 58 to 1,550 
r.p.m. With six feeds from 0.004 to 0.038 in. 


13.—The O.D. drilling machines produced by Asquith 
of Halifax are renowned, and the model illustrated 
here is one of many suitable for tool-room work 


Fig 
Ltd., 
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Fig. 14 (above An additional locking lever for clamping 
a feature of the O.D. machines ; this close-up 
implicity of the arrangement 


the arm 1 
indicates the 
This annotated photograph illustrates 


Fig§] 5 (bottom left 
levers. A Change 


the position of the various operating 
Spe ed lever. B Double gear lever Cc This locks 
spindle slide on the arm and the arm on the pillar 


i 

D Master 
and arm raising and lowering. E 
F—Fine spindle hand feed. G—-Handwheel for spindle 
slide traverse along arm. H—Star handle by which self 
acting feed engaged without bringing tool on to work 
Also disengages power feed for tapping, etc. I-—Quick 
spindle adjustment and application of automatic power 

feed. J —-Extra arm lock 


Fig. 16 (top right While this photograph does not illustrate 

a machining operation on a press tool, it nevertheless does shou 

the possibilities of radial drilling machines when specialized 

boring is Careful setting together with a securely 

clamped arm ensure the position 1s maintained throughout 
the operation 


witch controlling spindle start, stop, reverse, 
Spindle c hange Spe ed 


necessary 
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they possess machining features not generally 
provided in this type of tool, a reason why they are 
so popular. To these are added approximate 
baseplate dimensions of 3 ft. by 7 ft. and the usual 
maximum drill sizes specified for these machines. 
Further interesting points in the design include 
the additional locking lever (Fig. 14), for holding 
the arm ; the latter is power operated and in the 
form of a box installed on the bell end of the arm 
and coupled to the locking levers inside the arm. 
Drilling machines of the radial type have a 
surprisingly large number of control levers and 
wheels situated in a comparatively small area as 
Fig. 15 shows, and the makers suggest that the 
operator’s vision is focused over the whole control 
area from his normal working position. Another 
point for consideration is the fact that there are 
many occasions when the arm is lifted to permit 
the drilling of a high component which may be 
clamped to the box table, and this naturally means 
that the levers are well above an operator’s head ; 
generally every gear change or movement requires 
the operator to work with his hands in a raised 
position, but this concentration of control does 
limit the necessary movement to within reasonable 
distances. The photograph has been annotated 
to show the function of each operating member, 
and in common with all these machine tools the 
most dominating feature is the handwheel seen 
in the foreground for raising and lowering the 
spindle. The large diameter is useful in effecting 
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a momentary withdrawal when drilling deep holes 
and takes but a second or so to accomplish. Simi- 
larly the inner wheel is used for traversing the 
spindle along the arm when searching for a fresh 
position on a component. 

The next illustration (Fig. 16) though not 
connected with press-tool manufacture, does show 
the possibilities of the machines when used intelli- 
gently because the status is raised from the role 
of orthodox drilling machine to the more formid- 
able one of vertical boring machine. In this 
example the large disc-like workpiece requires the 
boring of several large holes at intervals and as 
the work is evidently too large for the vertical 
or horizontal boring machines, the operation is 
attempted in this manner. Setting is the important 
factor in such cases plus, of course, accuracy ip 
the machine’s spindle and slides, and the boring 
of smaller pilot holes to ascertain the correct 
position is the usual method adopted when an 
operation of this nature is encountered. Adequate 
locking arrangements to prevent movement of 
the arm and slide is essential, coupled with a robust 
spindle to ensure the degree of finish achieved in 
these somewhat unorthodox methods is of a 
high order. 

Those firms not requiring a heavy-duty radial 
drilling machine may find Fig. 17 interesting. 
Simplicity is the keynote of this design compared 
with the previous machine, but nevertheless, this 
tool has a useful range of speeds and feeds coupled 
with a table capacity suitable for all foreseeable 
requirements. There are nine speeds arranged 
in geometrical progression and three alternative 
ranges are offered to fit the needs of various indus- 
tries. The speeds are as follows : 90 to 970, 139 to 
1,500 and 186 to 2,004 r.p.m. and the suggestion 
is made that the intermediate set of speeds of 139 
to 1,500 are best suited to press-tool construction. 

Feeding, though not so important in tool work 
is provided by three different movements— 
0.0055, 0.0086 and 0.0125 in. per revolution, and 
though the latter is perhaps high for the harder and 
tougher materials that form a major part of this 
equipment, there are occasions when drilling deep 
holes in mild steel and cast iron, clearing holes for 
severed blanks is a typical example, it can relieve the 
operator of much strain. 

The No. 3 Morse taper conforms to the earlier 
machines described in this article, and with a 
maximum spindle radius of 38 in. and a minimum 
radius of 11 in., it gives greater coverage than the 
fixed-spindle design. Large bolsters are best left 
undisturbed after the initial clamping as this saves 
the operator much effort and reduces fatigue. A 
table size of 38 in. by 23 in. indicates the type of 
detail that will clamp to it. The machined side 
of this table is a useful feature as it gives a cross 
location that can often assist setting. 
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No attempt has been made at this point to 
describe and illustrate the vertical drilling machine 
with the precision compound table as this type 
of machine comes within the category of a boring 
machine. 

Tool-fitters find that a pin held in a drill chuck 
and rotated at high speed is soon reduced in size 
to fit a particular hole, or a similar lapping process 
may be performed on a tight die prior to inserting 
it in the die plate. As a substitute for a press, 
the drilling machine is useful when initially aligning 
the top and bottom members, the use of a special 
stalk to fit the taper hole in the spindle enables 
a fitter to try the tool and to observe whether the 
punches are doing their job correctly using a thick 
piece of cardboard instead of a strip of metal 
through the material guides. Such an operation 
is entirely unorthodox but the drilling machine used 
in this manner can save the fitter considerable 

Continued in page 616 


Fig. 17.—-A small Asquith radial driller of this type is a 

useful addition to the tool room engaged on the iighter 

version of press tool. Despite the apparent simplicity of 

the design this class of machine is very versatile and com- 

paratively large articles are accommodated on the elevating 
table when necessary 
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Compiled by J. W. Langton, 


PRODUCTION OF SIDE SEAMS 
pe are two main types of side seam in use in sheet- 
metal fabrication, the lap seam and the plain lock double 
seam. 

This data sheet is intended to cover the general points 
in the production of the seams in sheet-metal work 
generally. While some of the text might cover tin 
containers these will be dealt with separately in a later 
data sheet 


Lap Seams 


Here the metal at the joint overlaps. Mostly for a satis- 
factory joint one edge of the seam is joggled as in Fig. 1 


JOGGLE 


“Ciagaieeies 


Fig. 1 





for one depth just over the metal thickness. The amount 
of the overlap is somewhat arbitrary, mostly dependent on 
the method chosen to hold the joint together. 

The method possibly in most use is welding, either spot, 
stitch or seam. Where the joint can be soldered, or brazed 
these are further possibilities, but mostly confined to 
tinplate or terneplate in ferrous metals, or copper .in non- 
ferrous. Riveting is almost now obsolete. 

Perhaps it should be mentioned that butt welding (i.e. 
without overlap) is sometimes used, but is rather the 
exception. 

Where required, the joggle is produced in some form of 
pressure tool, operated in angle bender, press or press 
brake, fitted with a simple joggling tool. This tool should 
be designed to prevent ‘* bottoming,’’ preferably with the 
joggle edge of the bottom tool pressure loaded rather than 
be solid. If the press or whatever being used is not 
carefully set with a solid bottom tool, variations in metal 
thickness might cause serious damage. The joggling is, 
of course, done usually while the metal is in the flat. If 
this has to be followed by rolling to shape, the joggle is 
usually undisturbed. 

Seam welding is usually the best answer to the joining. 
If the control of diameter is important, then the welder 
needs a jig to hold the joint in place, during the welding. 
Alternatively, the seam can be “‘locked’’ by spot welding 
in a few places before passing to the seam welder. 


PLAIN LOCK DOUBLE SEAM 


The plain lock double seam may be closed to be an 
outside seam (Fig. 2b) or an inside seam (Fig. 2a). The 


production method is the same for both; consisting of the 
production of the hooks on each edge, followed by the 
closing or *‘ grooving "’ of the seam. 


M.B.E., B.Sc.(Lond.), M.I.Mech.E. 


For light sheet-metal work, the hooks are plain single 
hooks (Figs. 2a and 2b). If the side seam is on a corner of a 
rectangular shape, then the hooks are usually shaped 
to carry part of the corner radius (Fig. 2d) 

The general production methods used for the making of 
the edges are as follows 


(1) Folding Machines 


These are mostly used for the shorter, lighter work, 
where the blank itself is moved by the folding beam i.e. 
on the tinman’s folder principle. Where possible the 
best type of folder to use is the adjustable bar type which 
has pre-clamping of the edge. 

If the blanks are of any size, they take time to handle, so 
this method is not a very quick one. 


(2) Press-tool Methods 
The usual type of tool is the plain Vee bending tool, 
which does mean that the whole of the blank has to be 


moved during the bending. If this is to be avoided, and if 
the hook is comparatively narrow compared with the large 


Fig. 2.—Standard side seams 
(a) INSIDE SEAM 
2 SINGLE HOOKS 
(b) oursive seam 
2 SINGLE HOOKS 


(C) « TALCUM” SEAM 


a_i TALCUM HOOK 


SINGLE HOOK 


a 2-so™ 


(d) RECTANGULAR BOX SEAM 


DOUBLE HOOK 


SINGLE HOOK 
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blank size, then a special press tool with side cam slider can 
be used. 

The hook-forming tool can be operated in one of the 
following 


Angle Bending Machines 
For work up to about 20 gauge, lengths up to 48 in. and 
small quantities, hand power machines can be used. 


Press Brakes and Power Angle Benders 

These can be used for greater quantity work, without 
much practical limitation on size. 

In the same way, for shorter work where desirable, a 
mechanical power press could be used. 

As a further alternative, where the sizes are not too 
great, up to between 3 to 4 ft., special machines for hook 
forming can be obtained, usually for gauges up to about 20 
s.w.g. Where the quantities are of some size, these 
machines are worth considering, as they not only produce 
the hooks at a fair production rate, but of even quality 
which is of importance in making a good seam. 


(3) Rotary Methods 

The hooks can be produced at speed in what is in essence 
a section-rolling machine but more often termed, in this 
instance, a lock former. The usual maximum gauge 
limitation is 16 s.w.g. 


SHAPED HOOK 


For the rather heavier gauges, it is usually advisable to 
shape the over hook of the side seam to be near its final 
closed form. This reduces the final load or pressure 
to be supplied by the grooving. 

This shaped over hook can be produced in any of the 
methods previously described for the plain hook, except 
the folders, i.e. by use of pressure or rotary methods. 

The same remarks apply to the production of specially 
shaped under hook required for side seams on the corners 
of rectangulars. 


CLOSING OR GROOVING OF SEAM 


The two hooks can be closed or grooved together by 
(a) rotary methods; (b) pressure methods. 


Rotary Methods 

Here the side seam hooks (hooked together of course) 
are placed over a mandrel and the hooks closed by rolling 
over them a roller, where axis is at right-angles to the 
seam. 

If the seam is an outside one, the seaming groove is in 
the closing roller, if inside, the groove is in the supporting 
mandrel. Usually the mandrel is reversible for inside and 
outside seams, and most machines supplied have extra 
rollers with plain and with grooves. 

Irrespective really whether pressure or rotary methods 
are used to close the hooks, the basic principle is the same, 
i.e. the forming of the hook material into the shaping or 
constraining groove. !t thus follows that the width and 
depth of this groove is very important, be it in roller, 
mandrel or pressure tool. 

The closing rollers may be actuated by hand or power. 


Hand Operated Machines 

The common length range here is up to about 50 in. 
and gauges up to 22s.w.g. The rolls are moved to and fro 
by rack and pinion, and the pressure given by rolls is 
adjustable. 

Handmachines are slow, particularly on the larger lengths. 


Power Machines 

These machines deal with lengths up to 6 ft., and gauges 
up to 16 s.w.g. 

A common design is to have the machine mounted in 
twin pedestals, with the mandrel to swing out. There is 
usually an automatic release at the end of each forward and 
return movement. 


PRESSURE METHODS 


This can be by far the quicker method. The basic 
elements required are a supporting mandrel for the work 
and a closing tool or hammer, so that, except on very large 
work the seam can be closed in one blow. 

The elements can be mounted in almost any form of 
press, from the bar flypress to the large hydraulic or 
mechanical press. 

In addition, special-purpose presses for this operation 
can be obtained, usually called grooving presses. The 
usual lengths covered are up to about 50 in. and gauges 
round about 24 s.w.g. 

It is impossible to give any general rule for the pressure 
required in grooving. Apart from this varying very 
obviously with stock thickness and length to be grooved, 
certain other factors, as degree of tightness of seam etc. 
can seriously affect the pressure. 

In tinplate work, in materials up to 30 s.w.g., the closing 
pressures are of the order of a ton per in. length of seam. 
In one particular hollow-ware job in 16 s.w.g. the grooving 
pressure was about 3 tons per in. with over hook pre- 
formed. 


COMBINED HOOKING AND GROOVING 

The two major operations can be combined for certain 
work, using a machine called an automatic side seamer. 
Here the hooks are formed, placed together and grooved 
in one cycle of the machine. 

This is a machine common in the tin-container industry, 
but can be used in light hollow-ware, mostly circular; 
maximum lengths so dealt with are approximately 21 in. 
and maximum gauge approximately 23 s.w.g. 

These machines can be regarded as rapid side seam 
producers. 

As a kind of midway alternative, by use of a special press 
tool mounted on the mandrel of a suitable press, the seam 
can be produced in two operations. In the first stage of 
the tool, the hooks are formed, then placed together and 
re-inserted in the second stage for the grooving. This tool 
is sometimes termed a Dutch grooving tool and can be a 
good answer to the demand for lock seam production in 
medium quality work. 


GROOVING RECTANGULAR WORK 
When grooving rectangular work with the seam in the 
corner the top closing tool needs to be shaped to cover the 
corner and part of each side. 
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Fig. 3  (left).—Power-operated grooving 
machine 


Fig. 4 (left, centre).—Overlap hook and side 
seam 


Fig. 5 (left, bottom).—Hand-operated grooving 
machine 


Fig. 6 (below).—Automatic side-seaming 
machine 
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Fig. 7. --Pickling removes surface 
oxides and drawing compounds 
A forced flow of 1,700 gallons per 
minute in these stainless-steel tanks 
ferces both acid solution and water 
through and around the tube to 
ensure complete cleaning inside 
and outside 





of approximately 4 points per minute is being 
maintained on this large size of tubing. This 
production rate is far greater than with former 
methods with obvious advantages in greater 
production with fewer machines and labour 


Tube Pickling 

The fourteen stainless-steel tube pickling and 
rinsing tanks (Figs. 7 and 8) complete with mechan- 
ized raising and lowering equipment at the New 
Milford Mill were manufactured by The Portland 
Company of Portland, Maine. “Jessop ”’ stainless- 
steel plates were used in the fabrication of the three 
units 24 ft. long, three units 35 ft. long and eight 
units 65 ft. long. Approximately 100 tons of Type 
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316 stainless steel and 1} tons of stainless-steel 
electrodes were consumed in fabrication of the 14 
units. Plates were accurately sheared to exact size 
requirements on 12 ft. power shears and formed to 
shape on 12 ft. power brakes. The units were 
designed by bending large plates to eliminate butt 
joints and straps that would otherwise have extended 
the full length of the tanks, thus minimizing welding 
seams that would have required excessive welding. 

Assembly jigs were designed and used for 
accurate fitting and assembly prior to finish welding. 
Special welding procedures and techniques were 
followed to prevent extensive weld strain in the 
joints and warping and bowling during the welding 
process. 
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effort and ensure that the two halves of the tool 
are pressed together carefully. 

Fortunately, tool-room machines do not receive 
the same amount of abuse as production machines, 
hence they retain their accuracy over a longer 
period. A shop having a large radial driller, perhaps 
two or three pillar machines and a similar number 
of high-speed bench machines should provide 
enough machining space for 20 fitters without 
causing congestion, and unlike a production work- 
shop there is no need to have them arranged at 
various points in the shop. A drilling section 
adjacent to the fitting benches makes a preferable 
layout especially if a large surface plate is also 
situated nearby for the marking out of massive 
castings and similar details. 

A box table for the radial drilling machine and 
an equally large angle plate with perhaps a vice 


is all the heavy equipment required, thus storage 
is not a serious problem on this section. Clamps 
are necessary for the radial driller together with 
the usual long studs, but a cupboard is sufficient 
for all these minor details. 

Finally, few users of these machine tools use 
the coolant pump which is sometimes provided, 
despite all the exhortations seen in text books 
on the subject of coolant for drills. The pump in 
the majority of workshops is merely a decoration 
as the fitters prefer to use the time honoured 
brush and tin can method. The prospective 
purchaser need, therefore, not order a tool with 
this fitting. 
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SIDNEY GILCHRIST THOMAS MEMORIAL 


Pioneer Steelmaker Honoured After 83 Years 


N2 longer is the world pioneer of basic steel making, Sidney 
Gilchrist Thomas, without honour in his native land. On 
Wednesday, July 6, a fitting memorial to his name was unveiled 
by Mr. G. H. Latham, Chairman of the Whitehead Iron and Steel 
Company and president of the Newport and District Metal- 
lurgical Society, in the presence of a large gathering from 


the steel and allied industries. 


The visible memorial takes the form of an obelisk in polished red 
granite with native blue pennant stone base and walled-in surroundings, 
bearing a life-like bronze head of Sidney Gilchrist Thomas in heavy 


relief and a bronze panel 


recording the successful 


experiments 


carried out by him with the assistance of his cousin Percy Carlisle 


Gilchrist. 


In addition there is to be estab- 
lished a Sidney Gilchrist Thomas 
Trust Fund the income from which 
will be used first, for the annual 
award of a cash prize to the authors 
of any nationality for the best paper 
of the year relating to the develop- 
ments in basic steelmaking published 
by the Iron and Steel Institute, the 
parent body of the Newport and 
District Metallurgical Society; sec- 
ond, for the award of travelling 
scholarships to suitably qualified 
candidates under the age of 30 to 
study developments in steel making 
practice in another country. 

To date a total approaching 
£6,000 has been contributed and a 
sum of D.M.50,000 (approximately 
£4,300) has been promised on behalf 
of the German Steel Industry 


The Achievements of Sidney Gilchrist 
Thomas 

Following the unveiling ceremony, 
Mr. Latham gave a very succinct 
account of the achievements of this 
pioneer of the basic processes. 

Sidney Gilchrist Thomas was born 
in London in 1850, the son of 
William Thomas, a Welshman, and 
Millicent Thomas (née Gilchrist), 
a combination of the Welsh and 
Highland celt. Mr. Latham re- 
gretted that he was unable to claim 
him as truly Welsh, but thought that 
friends from the North may con- 
sider that his ascent to fame was 
not impaired by other Celtic strains. 
As a boy, Thomas showed a strong 
desire towards applied science, but 
his father’s death, when he was only 


17, prevented him from qualifying 
for a profession. He earned his 
living as a clerk in Thames Police 
Court, Stepney, in 1868 and re- 
mained there until 1879 7.e. until 
his part-time experimental work at 
Blaenavon and elsewhere proved 
successful. The young clerk began 
to study science privately and 
attended evening classes in much the 
same way as part-time students of 
to-day. During a course of lectures 
in metallurgy the comment that 
“the man who eliminates phosphor- 
us by means of the Bessemer con- 
verter, will make his fortune”’ fired 
his imagination and afterwards this 
problem became the ruling passion 
of his life. At the age of 25 
Thomas, from his training in 
chemistry, concluded that de- 
phosphorization of moiten iron 
would only be possible by lining 
the converter with a basic material 
such as lime, magnesia or dolomite 
to withstand additions of lime which 
had a strong affinity for oxide of 
phosphorus. Thomas concentra- 
ted the whole of his energies on 
finding a suitable lining for the 
converter and communicated this 
“basic” theory to his cousin, Percy 
Gilchrist, who was appointed 
chemist at the Blaenavon Steelworks 
in 1876. At first, Gilchrist was not 
enthusiastic but the persistence of 
Thomas prevailed and experimental 
tests suggested by Thomas were 
begun in 1877 with crucibles lined 
with limestone and lime, followed 
later with a small 6-lb. converter 
lined with limestone and sodium 


silicate as a binder. During this 
year Thomas made arrangements to 
be away from the Police Courts on 
Fridays and Saturdays, travelled to 
Blaenavon on Thursday nights, so 
that he and Gilchrist could carry out 
tests over the weekend, and return- 
ing to London on Sunday night 
Early in 1878 Mr. E. P. Martin, 
General Manager of the Blaenavon 
Works, was admitted to the secret 
and he at once afforded facilities at 
the works on a larger scale as well as 
at the Dowlais Works. A small 
fixed converter holding 3 to 4 cwt. of 
metal was erected at Blaenavon and 
some 50 to 60 “blows’’ were made 
The next step was a series of tests 
in a 12-cwt. converter, and gradually 
the essential conditions for the 
removal of phosphorus from molten 
iron were determined. Asa result,a 
paper was presented to the Iron and 
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Steel Institute at the Autumn Meet- 
ing held in Paris in 1878 entitled “On 
the Elimination of Phosphorous in 
the Bessemer Converter,” but its 
importance was not realized and the 
paper was not read and discussed 
until the following May meeting. 
At the Paris meeting, however, Mr. 
Windsor Richards, General Manager 
of Bolckow Vaughan and Co. Ltd., 
Middlesbrough, met Thomas and 
was so impressed with the import- 
ance of the results that he and Dr. 
Stead, the consulting metallurgist 
to his company, arranged to visit 
Blaenavon in October, 1878, to see 
some experimental “‘blows” and as 
a result a series of large-scale tests 
was arranged to be carried out at 
their works in Middlesbrough in 
30 -cwt. converters early in 1879 
Success was attained with a durable 
lining made from shrunk dolomite 
and tar and low-phosphorous steel 
was made by means of the “ after 
blow.” 

The manufacture of steel from 
phosphoric iron thus became an 
industrial reality and soon steel 
manufacturers from the continent 
negouated with Thomas for the 
patent rights for these countries. 
France, Germany, Austria, Belgium 
and Luxembourg soon adopted the 
“Thomas” process as their available 
ores were particularly suitable. The 
basic open-hearth process was soon 
developed as Thomas rightly re- 
garded the use of basic linings as of 
general application and to-day the 
vast majority of steel in all countries 
is made up by the basic process. 
Thomas recognized the importance 
of “basic slag” as a fertilizer and 
concentrated on its application in 
agriculture up to the time of his early 
death in 1885 before he was 35 years 
of age. 

World production of basic steel 
to-day is in excess of 300,000,000 
tons per annum, and it is a sobering 
thought that with the high capacity 
modern furnaces’ of to-day the 
chemistry of steelmaking remains 
much the same as in the days of the 
invention of the basic process. Basic 
linings and lime additions in open- 
hearth furnaces up to 500 tons, 
basic Bessemer or “Thomas” con- 
verters of 50 tons and oxygen top- 
blown L.D. converters of 100 tons 
(which will be installed at the 
Spencer Works, Llanwern) are still 
essential features of these processes 
as in the small converters used by 
Thomas. 

Having referred to Thomas’s 
reputation on the continent where 
he is recognized as being responsible 
for the prosperity of their steel 


industries, what was thought of him 
in the United States? A_ visit 
there in 1881 can only be described 
as a triumphant tour and he was 
received with open arms and enter- 
tained by the most important people 
in the American iron and steel 
world and negotiated the American 
process rights. Andrew Carnegie 
said that he was a genius, and that 
his appearance, manner, dress, 
voice and gesture all said without 
saying, “Listen to me, attend. I 
am not of the routine world, I walk 
no beaten track: from the unexplored 
and unknown I bring fruit.” Also 
he said of Thomas, “He had only to 
appear and we had one of the great 
men of our generation as our guest.” 
Such are the work and the character 
of the man whose memory we are 
honouring to-day which surely must 
be an inspiration to all young men 
in the Iron and Steel Industry. 


Blaenavon Site 

Mr. Latham concluded by thank- 
ing Mr. R. Steel of Daniel Doncaster 
and Sons Ltd. for having provided 
the site for the memorial and Mr. 
Newton Davis of H. Davis and 
Sons (Sculptures) Ltd. for the 
execution of the design and the 
erection of the memorial in collabora- 
tion with Mr. R. Payne the architect. 


He announced also that the head of 


Sidney Gilchrist Thomas had been 
modelled by the eminent sculptor, 
Mr. Fred Mancini and cast by the 
Morris Singer Foundry, London. 

Others who spoke at the ceremony 
were Mr. W. F. Cartwright, presi- 
dent of the Iron and Steel Institute 
and Mr. R. Steel. Mr. Cartwright 
alluded to the recent modernization 
and future plans in the steel 
industry of this country and ex- 
pressed the wish that something 
of the spirit of Sidney Gilchrist 
Thomas would be evident in the 
years to come. Mr. Steel said his 
company regarded it as an honour 
to have the memorial sited at their 
works. 

Among the others who were 
present were Mr. W. Barr, Director, 
Colvilles Ltd., Past President of 
the Iron and Steel Institute, Mr. 
K. Headlam-Morley, Secretary, The 
Iron and Steel Institute, Sir Andrew 
McCance, Chairman, Colvilles Ltd., 
Sir Julian Pode, Managing Director, 
Daniel Doncaster and Sons Ltd., 
Mr. J. Marcer, Managing Director, 
Pickford Holland and Co. Ltd., 
Mr. Arthur Thompson, Chairman, 
Monmouthshire County Council, 
Mr. D. W. Puddle, Chairman, 
Blaernavon Council and Mr. T. G. 
Grey-Davies, Hon. Secretary, Mr. 
H. H. Stanley, Chairman and Mr. 
T. Studley, Hon. Treasurer, of the 
Newport and District Metallurgical 
Society. 
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PRIVATE EXHIBITION OF 
CONTINENTAL MACHINE 
TOOLS 


ONTINENTAL machine tools 

are a recent addition to the list of 
equipment supplied by Henry Pels 
and Co. Ltd., a company who have 
been established for many years as 
builders of sheet metal and plate 
working machines. An exhibition 
of these machines, timed to coincide 
with the opening of the Machine 
Tool Trades Association exhibition 
at Olympia, was held at the com- 
pany’s London showrooms in 
Osnaburgh Street, N.W.1. Two well 
known German machine tool person- 
alities were present, both of whom 
had machines on show. They were 
Dr. Max Meuller, head of Max 
Meuller Machinenfabrik and Herr 
Goeschler, head of Wanderer Werke. 


International Institute 
of Welding — 1960 Assembly 


HE 1960 Annual Assembly of 

the International Institute of 
Welding was held by invitation of 
the Belgian Institute of Welding at 
Liége, June 13to 19. The President 
of Honour was H.R.H. Prince 
Albert of Belgium, Prince of Liége. 
The Assembly attracted more than 
700 people from 23 countries and 
took place at the Palais des Congrés, 
a magnificent and exceptionally 
convenient setting on the banks of 
the Meuse. 

This was the second visit of the 
International Institute to Belgium, 
where its first Annual Assembly was 
held in 1948 at Brussels. 








OBITUARY 

Murray: Mr. Gerald Murray, 
M.Sc., F.1.M., who died on Junel6, 
1960, joined the laboratory staff of 
Pressed Steel Co. Ltd. in December, 
1935, and was appointed chief 
metallurgist in 1943. He played 
an active part on many technical 
committees and was an authority on 
the subject of deep drawing and the 
sheet used for this purpose. He 
was a member of the first committee 
of the Oxford Local Section of the 
Institute of Metals and was chairman 
of the Section from 1955 to 1957. 

Mallinson: The death occurred 
on Monday, June 20, of Mr. Alfred 
Mallinson, joint managing director 
of R. Mallinson and Co. Ltd. and 
Associated Companies, Frank Lister 
Ltd. of Halifax, Syldale Manu- 
facturing Co. Ltd., Halifax, and 
Bradley and Burch (Wire Compon- 
ents) Ltd., London. His connexion 
with the parent company has 
extended over the past 52 years. 
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AND ALCOA ACQUIRE ALMIN LTD. 


1 MPERIAL CHEMICAL INDUSTRIES LTD., Imperial Chemical 


House, Millbank, London, S.W.1, 


for themselves and on behalf 


of the Aluminum Co. of America (ALCOA), have made an offer for 
the issued share capital of Almin Ltd. the parent company of the 
Associated Light Metal Industries Group, which has been accepted 
by over 90 per cent of the shareholders and is now unconditional. 


The Almin Group comprises 
International Alloys Ltd. ; Southern 
Forge Ltd.; Warwick Production 
Co. Ltd.; Pressoturn Ltd.; and 
Aero Controls Ltd It includes the 
Fulmer Research Institute, which is 
an independent institution for carry- 
ing out sponsored research. 

The group is an integrated and 
balanced organization embracing 
a wide range of light metals techno- 
logy, more especially aluminium, 
including secondary metal and fin- 
ished products The total assets 
about £5 million—will make a 


notable addition to the ICI-ALCOA 
in the 


collaboration alurninium 


Atlas Copco to 

Manufacture in India 

OUR million Swedish crowns 

(£275,000) will be invested by 
Atlas Copco AB, in the first stage 
of building a factory in India. 
The new plant will be located about 
120 miles east of Bombay at Poona, 
where a number of other Swedish 
enterprises have built or are building 
factories. 

Negotiations for the establish- 
ment of this Indian subsidiary, 
which will be known as Atlas Copco 
India (Private) Ltd., have been con- 
ducted by Mr. Sture Ekefalk, joint 
deputy managing director of Atlas 
Copco AB, Stockholm. As a result 
of his talks with the Indian Minister 
of Industry, Mr. Manubhai Shah, 
it is likely that the latter will open 
the factory when it is completed. 

Chairman of the board of Atlas 
Copco India (Private) Ltd., will be 
Mr. Akbar Hydari. 

The new factory will produce air 
compressors and pneumatic rock 
drills and initially its output is 
estimated at Sw. Kr. 4,000,000 a 
year. The firm will work in close 
co-operation with a number of 
Indian companies, who will act as 
suppliers of components, notably 
diesel engines and compressor 
bodies. At the start, a number of 
Swedish machine tools will be 
employed in the new factory, but 
they will be augmented by locally 
built machines, the number of which 
will be gradually increased as pro- 
duction expands. 

The new company intend to start 
a training scheme for Indian workers 
and will, therefore, be accepting un- 
skilled labour 


industry in Britain. This was ini- 
tiated last September by the forma- 
tion of the jointly owned company 
Imperial Aluminium Co. Ltd., and 
was further expanded recently by the 
acquisition of Invicta Foil Co. Ltd. 
and the rigid aluninium foil division 
of the Prestige Group Ltd. 

The new owners of Almin Ltd 
have indicated that the change will 
not affect the position of the Fulmer 
Research Institute as an independent 
institution for carrying out spon- 
sored research and any such work 
undertaken will remain strictly 
confidential to the sponsors 


NEW COMPANY IN “COLOMBIA 
TO INSTALL SHEET MILL 


LUMINIUM LTD. has an- 
nounced that it proposes to 
expand its fabricating facilities in 
Colombia in partnership with in- 
dustrias Metalurgicas Unidas S.A., 
a prominent Colombian enterprise, 
and other local capital. 

The existing extrusion plant of 
Perfiles de Aluminio y Cobre Ltda, 
in which Aluminium Ltd. already 
participates, will be expanded by 
the addition of a 1,250-ton extrusion 
press. In addition, a new company, 
Alcan de Colombia, S.A., is in 
process of formation, which will be 
owned jointly by Aluminium Ltd 
and local Colombian capital. This 
company will undertake the con- 
struction of a new sheet-rolling 
mill in Cali, Colombia. Expansion 
of the extrusion plant and con- 
struction of the new rolling mill will 
start immediately. 

The realization of these two 
projects will make a very positive 
contribution to the development 
of the industrial potential of Colom- 
bia, and of the local use of alu- 
minium. 


AGENCY FOR GERMAN MACHINES 


HE Elgar Machine Tool Co. 

Ltd. of 172-178, Victoria Road, 
Acton, W.3, have been appointed 
the exclusive distributors in the 
United Kingdom for the range of 
vertical and horizontal injection 
moulding machines manufactured 
by P. Flesch, Altenaer Strausse, 
10-12, Ludenscheid, Germany. 
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Sheet Metal Instrument 
Cases—Resumption of 
Production 


HE Crittall-Aquafont Group 

Ltd. are resuming production 

of standard and special metal case- 

work, a field in which Aquafont 

Industries were engaged prior to 

being taken over by the Group some 
18 months ago. 

The Group’s Camden Town 
factory is tooled up to handle large 
or small batch production of a wide 
variety of metal and electronic 
casework including cubicles, racks, 
instrument and tool boxes, switch- 
board panels, etc., in mild steel, 
stainless-steel and light alloys. It 
has the capacity, however, to 
fabricate virtually any type of case 

Production arrangements are un- 
der the control of Mr. A. D. Turner, 
A.M.I.Mech.E., A.M.1.Prod.E., 
managing director of The Crittall- 
Aquafont Group Ltd 


ELECTRICAL REPAIR 
SPECIALISTS MERGE 
INTERESTS 


OWDING AND MILLS Ltd., 
Bordesley, Birmingham, 12, 
industrial electrical and mechani- 
cal repair specialists, have acquired 
the business of Southern Electrical 
Repairs Ltd., 55, Millbrook Road, 
Southampton. 

Mr. A. H. Sockett, formerly owner 
of Southern Electrical Repairs Ltd., 
is to continue as Southampton 
manager for Dowding and Mills 
Ltd., and the general administra- 
tion will be centred on the London 
branch, 24, White Post Lane, 
Hackney, E.9, under the manage- 
ment of Mr. P. L. Hollings. 

The Southampton branch will 
maintain a high standard of service 
and quality for all repairs and operate 
on a 24 hour basis. 

The telephone numbers of the 
three works are as follows : Birming- 
ham, Victoria 3301 ; London, Am- 
herst 8351 ; ee 20695. 


C RODA TURN TO 
SCANDINAVIA 


R. E. S. LOWER, technical 

director, and Mr. N. R. 
Kirkby, general sales manager, of 
Croda Ltd., recently sailed for 
Scandinavia to liaise with the com- 
pany’s agents in Norway, Sweden 
and Denmark and to investigate the 
market there for Croda’s range of 
fine chemicals, surface active agents, 
rust preventive oils and coatings. 








WOLF DIRECTOR 
VISITS CANADA 


R. J. A. JACKSON, works 

director of Wolf Electric Tools, 
flew to Canada recently on a ten 
day’s business visit to the com- 
pany’s branch at Toronto. 

The Wolf Branch, established in 
1950, moved into new and larger 
premises at 93, Advance Road, 
Toronto, a year ago. Under the 


continued leadership of Mr. R. G. J. 
Nisbet, also a director of Wolf, 
Canadian demand for Wolf industrial 
industrial and domestic power tools 
is rapidly expanding 


TROPICALIZED 
ELECTRODES 
N experiment carried out by 
Rockweld Ltd., Croydon, 
Surrey, has proved that their 
Tropicalized Flexend electrode can 
resist moisture and remain usable 
after prolonged exposure to abnormal! 
weather conditions. 

The experiment was arranged by 
Rockweld agents in Malaya, this 
country being chosen because its 
humid atmosphere provided an 
excellent testing ground. With two 
normal electrodes, a Flexend elec- 
trode was left in the open, covered 
only by a small metal roof. The 
electrodes were left for six months, 
and in that time were subjected to 
a complete cycle of humid con- 
ditions. At the end of this period 
the two normal electrodes had 
acquired fungoid growths and ex- 
tensive cracking had taken place. 
The Flexend electrode, however, 
was completely unaffected. It was 
returned to the Rockweld factory 
in England, where it was satis- 
factorily used for welding. 

Tropicalized Flexend was pro- 
duced as a result of intensive research 
to find an electrode which would be 
more moisture-resistant than exist- 
ing electrodes. In addition, it 
is claimed to give a smooth, 
non-spatter finish. It may be used 
in any welding position on plate up 
to 40 tons tensile strength. It is 
a solid extruded, down-hand, vertical 
and overhead electrode. The slag 
is of the quick-freezing type which 
leaves a clear welding pool and 
allows ease of manipulation. The 
composition of the slag ensures a 
sound deposit, elimination of under- 
cut and, on cooling, the solidified 
slag removes cleanly and without 
effort. 





Three electredes, referred to above, 
after test 
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New Premises for 
Stockholders 


HE firm of Cashmore Sparrow 
Steel Sheets) Ltd., accredited 
stockholders for the Stee! Company 
of Wales, have acquired premises at 
the Woodend Mills, Mossley (Lancs). 
The new premises will be used as a 
centre for distribution in the North 
of England and Scotland. 

Cashmore Sparrow Ltd. is associ- 
ated with John Cashmore Ltd., of 
Newport and Tipton, and also with 
Robert Cashmore and Sons Ltd., 
of Wolverhampton. 

On land adjoining the present 
building which is now being fitted 
with machinery for stocking, shear- 
ing and sorting steel sheets, the 
company will later build more sheds. 
It is hoped that eventually the 
depot will be handling upwards of 
100 wagon loads of steel sheet a week. 


FLAME CLEANING FOR THE 
REMOVAL OF MILLSCALE 
FROM STEEL 


EMOVAL of millscale from 
ships under construction at 
Kingswear, Devon, according to a 
report from British Oxygen Gases, 
is carried out by flame cleaning to 
meet the owners’ specified require- 
ments. Among the vessels recently 
completed are two Trinity House 
lightships, an Irish lightship, and 
an Irish lighthouse tender, all of 
which had the hulls flame-cleaned 
before launching; this_ involved 
cleaning 12,000 sq. ft. of plating on 
each lightship and the consumption 
of more than 31,000 cu. ft. of oxygen 
and acetylene during each operation. 
It is recognized that flame cleaning 
before painting is one of the most 
effective means of removing mill- 
scale and for preparing metal 
surfaces and many owners in 
shipyards throughout the United 
Kingdom now specify this treatment 
on hulls under construction. 


INSTITUTE OF METALS 
AWARDS 


HE Council of the Institute of 
Metals announces the following 
awards: 

Institute of Metals (Platinum 

Medal for 1960 to Professor Robert 
Franklin Mehl (Head, Department 
of Metallurgical Engineering, Car- 
negie Institute of Technology, 
Pittsburgh) in t1ecognition of his 
outstanding contributions to the 
science of metals and to metal- 
lurgical education. 
Medal for 1960 to 
Professor Norman James Petch 
William Cochrane Professor of 
Metallurgy, King’s College, Uni- 
versity of Durham) in recognition of 
his outstanding contributions in the 
field of physical metallurgy 

W. H. A. Robertson Medal and 
Premium for 1959 to Dr. Maurice 
Cook and Mr. E. Swainson (formerly 
Chairman and Assistant Manager, 
Technical Department, respectively, 
Imperial Chemical Industries, Ltd., 
Metals Division, Witton, Birming- 
ham) for a paper on “‘Arc Melting of 
Reactive and Refractory Metals,” 
published in the Journal of the 
Institute of Metals, 1958-59, Vol. 87, 
pp. 161-173. 


Rosenhain 


Speeding up Cold 
Galvanizing 


NEW anti-settlement agent has 

deen introduced into Rust- 
Anode, the anti-rust cold galvanizer 
made by C. and P. Development 
Co. of Redhill, which reduces the 
time taken in stirring before applica- 
tion. Tests have been carried out 
by the makers continuously for 
nine months and tins of the rust- 
anode have shown no appreciable 
settlement after being allowed to 
stand for over 75 days. 

Rust-Anode is a metal coat that 
is applied to steel surfaces by brush- 
ing, spraying or dipping and leaves 
a coat of pure zinc which is strongly 
adherent, ageproof and rustproof. 
Application is simple and can be 
executed on the site without the 
necessity of dismantling or skilled 
labour. It can be applied as an 
undercoat for paint to provide 
additional protection, dries to touch 
within 30 minutes and is dry er ough 
for further treatment after 24 hours. 
It is non-inflammable and _ will 
withstand temperatures up to 400° F. 
The new additive has no effect on 
the zinc and the rust-anode dries 
harder than before 
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SUPPLY HOUSES TO SELL 
ELECTROPOLISHING PLANT 


E.P.P. LTD., the electro- 
4 e polishing specialists who are 
the exclusive licensees for the 
processes developed by Battelle 
Institute, U.S.A., the Jacquet- 
Hispano Suiza Group of France and 
the Elektrolyse Gessellschaft m.B.H.., 
Germany, have recently concluded 
separate agreements with W. Can- 
ning Ltd. and R. Cruickshank Ltd 
by which the three companies will 
supply the complete range of solu- 
tions, standard plants and speci- 
ally designed equipment offered by 
M.E.P.P. Ltd 

M.E.P.P. Ltd. is the only organiza- 
tion in the U.K. offering a complete 
range of plants and chemicals for 
electropolishing ferrous and non- 
ferrous alloys, which have been 
proved under production conditions 
for over ten years in polishing and 
deburring stainless steel, stainless 
iron, brasses, gilding metals and 
aluminium alloys. Continuous pro- 
gress by M.E.P.P. within its inter- 
national group of companies has 
resulted in a substantial demand for 
its ready-mixed chemicals and 
standardized plants and more 
recently there has been a _ wider 
scope for large units. The use of 
fully automatic and semi-automatic 
machines is envisaged in the im- 
mediate future and the wide experi- 
ence of W Canning and R 
Cruickshank will be utilized in their 
design and manufacture 

Demonstrations of standardized 
plants and treatments will be 
provided at the headquarters of each 
company 


BRITISH LIAISON WITH 
AMERICAN METAL- 
FINISHING INTERESTS 


HILE visiting England and 

Europe recently, Mr. A. C. 
Benning, technical manager of the 
electroplating division of Harshaw 
Chemical Co. of Cleveland, Ohio, and 
a director of Harshaw Chemicals 
Ltd. of Waltham Cross, Herts., 
took the opportunity of addressing 
the Midland sales and technical 
staff of the latter company at a 
sales conference held in Birmingham 
and dealt with the present situation 
in the American electroplating in- 
dustry and recent developments in 
techniques and applications. Among 
those present were Mr. T. I. 
Williams, managing director of 
Harshaw Chemicals Ltd., Mr. J. W. 
Weaver, sales manager and Mr 
R. T. F. McManus, technical 
manager 
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YNTRACTS for  rolling-mill 
. drives valued at nearly half-a- 
million pounds and totalling 14,000 
horsepower have been obtained 
from steel companies by the heavy 
plant division of Associated Electrical 
Industries Ltd. Motors accounting 
for half this horsepower will be 
installed in the Stocksbridge 
Sheffield) works of Samuel Fox 
and Co. Ltd. The other orders 
are from the Head Wrightson 
Machine Co. Ltd., and the South 
Durham Steel and Iron Co. Ltd 
Samuel Fox and Co. have ordered 
a 5,000-h.p. direct current motor, 
auxiliary motors, and control equip- 
ment for a new 40-in. hot reversing 
mill. The main drive for this mill 
will be supplicd from a mercury-arc 
converter installation which has 
already undergone successful tests 
in the company’s 4,000-h.p. reversing 
billet mill. For the 40-in. mill, 
the converter installation will be up- 
rated from 3,200 to 4,000 kW 
A.E.I. Heavy Plant Division is 





STEEL-MILL 


‘ ry wy 
CONTRACT 
also to supply a 2,000-h.p. motor 
and control equipment for a 27-in 
retractable mill at the Stocksbridge 
Works. 

The order from the Head Wright- 
son Machine Co. Ltd., on behalf of 
Tubes Ltd., is for the main drive, 
consisting of two 2,000-h.p. motors, 
for a piercer and elongator in 
the seamless-tube mill at Kirby 
Muxloe near Leicester his order 
includes mercury-arc rectifiers and 
control equipment. Similar A.E,I 
plant was installed several years ago 
at the same works 

[The South Durham Steel and 
Iron Co. Ltd. has ordered a 3,000- 
h.p. direct current drive for a 
finishing stand of a new universal 
beam mill 

With the exception of the mercury- 
arc rectifiers, which will be con- 
structed at the A.E.I Works at 
Rugby, the equipment for these 
contracts will be manufactured at 
the A.E.I. Works, Manchester 


DEXION NEW FACTORY 
HE new factory for Dexion Ltd. standing on an eight-acre site at Hemel 
Hempstead, was officially opened recently by Mr. J. Allason, M.P. for Hemel 
Hempstead and will concentrate the production, previously spread over three 
factories, of Dexion slotted angle, open steel plank, shelves and accessories 


for home and overseas. 


The new premises occupy 150,000 sq. ft. of floor 


space; five of the eight acres have been developed and the company has the 


option on a further eight acres. 


Also housed at Hemel Hempstead are the 


Dexion Group's Plastics and Timber divisions which produce Undulite, glass- 
fibre reinforced plastic sheeting, and Tecton engineered beams. 
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APPOINTMENTS and 
STAFF CHANGES 


Mr. H. A. Andrews has been 
appointed general manager of Power 
Auxiliaries Ltd. During his 21 
years service with The Plessey 
Company Ltd. Mr. Andrews has 
been closely connected with the 
aircraft industry and during the 
past year has been responsible for 
co-ordinating certain of the com- 
pany’s activities in that field 





Mr. H. A. ANDREWS 


The Aluminium Development 
Association announces that General 
Sir Geoffrey Bourne, K.C.B., 
K.B.E., C.M.G., has been appointed 
director-general to succeed Air 
Commodore W. Helmore, C.B.E., 
who recently retired after 14 years 
as director-general of the Associa- 
tion. 

General Bourne has been A.D.C. 
General to the Queen since 1959. 
He was educated at Rugby and the 
Royal Military Academy, Woolwich, 
and was commissioned into the 
Royal Artillery in 1923. After a 
distinguished war record he became 
G.O.C, Berlin (British Sector) 1949- 
51 and was Commandant of the 
Imperial Defence College 1958-59. 

* * - 


Head Wrightson and Co. Ltd. 
have appointed Mr. G. Jones as 
managing director of Head Wright- 
son Stampings Ltd. and Mr. W. H. 
Mather managing director of Head 
Wrightson Machine Co. Ltd., with 
Mr. G. Gowthorp commercial 
direetor. 


Ihe following appointments are 
announced by Firth Cleveland 
Steel Strip Ltd., Locarno Road, 
Tipton, Staffs., a member of the 
Firth Cleveland Group : 

Mr. K. A. Smith has been ap- 
pointed to the full board as produc- 
tion director. Mr. Smith was 
formerly an executive director and 
works manager 


Mr. D. R. Moylan (contracts 
manager) and Mr. C. D. Gladwin 
chief inspector and metallurgist 


have been appointed executive 
directors. 
Mr. G. F. Wright has been 


appointed assistant contracts mana- 
ger, and Mr. A. J. Braddock assis- 
tant works manager. 

Mr. E. F. Ellis is now sales 
manager, midlands and south west 
area. ‘The export sales department 
is now under Miss D. Groom. 

Mr. H. Terry has replaced Mr. 
E. J. Andrews as purchasing officer. 
Mr. Andrews is now midlands 
sales representative. 

Mr. H. J. Hyett has been appointed 
personal assistant to Mr. E. W. Day, 
sales director 


* * * 
Mr. R. W. Harris has been 
appointed works director of the 


British lock and hardware division 
of the Yale and Towne Manu- 
facturing Co. and of E. Tonks and 
Sons Ltd. of Willenhall, Stafford- 
shire. 

Mr. Harris is 47 and joined Yale 
and Towne as works manager in 
1954. In his new appointment he 
will be responsible for co-ordination 
of purchasing, design and develop- 
ment, standards, as well as entire 
production of all Yale and Etas 
locks, door closers and builders’ 
hardware 


* 7 * 


Mr. T. H. Kelsey, whose appoint- 
ment as assistant general manager of 
the Witton Engineering Works of 
The General Electric Co. Ltd., 
was announced in October, 1958, 
has now been appointed deputy 
general manager to Mr. J. J. Gracie, 
director of the company, and general 
manager of Witton Engineering 
Works 


The industrial division of 
Wakefield-Dick Industrial Oils 
Ltd., a member of the Castrol 
group of companies, have appointed 
P. H. Cripps as their regional sales 
manager for London and the Home 
Counties. 

Peter Cripps, who is 40, joined 
Wakefield-Dick in 1947 and was 
appointed a representative in the 
London area in 1954. 





Mr. P. H. CRIPPS 


Mr. W. E. Duckworth, M.A. 
(Cantab.), A.I.M., has been ap- 
pointed head of the metallurgy 
(general) division of the British 
Iron and Steel Research Associ- 
ation. 


* . . 


Bristol Aerojet Ltd., the Anglo- 
U.S. company which makes the 
majority of British solid fuel rocket 
motor cases, have appointed Mr. 
A. G. Shove, A.F.R.Ae.S. as sales 
manager. Mr. Shove is 41 and has 
been engaged in the aircraft industry 
since 1936 when he joined Airspeed 
Ltd. as an apprentice; he joined 
Blackburn and General Aircraft 
Ltd. in 1953 and Napiers in 1958. 


Mr. A. G. SHOVE 
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Mr. R. A. LAKE 


Richard Thomas and Baldwins 
Ltd. have made the following 
appointments to the production and 
administrative staffs of the Spencer 
Works now under construction at 
Lianwern, near Newport, Mon.: 

Mr. R. A. Lake, chief engineer; 
Mr. A. J. Burgess, iron-making 
engineer; Mr. D. Gray, ore pre- 
paration and sinter-plant manager; 
Mr. M. Morrison, chief civil 
engineer; Mr. D. J. Jones, cold-mill 
manager; and Mr. F. R. Gillett, 
manager, central control and plan- 
ning office 


* * * 


Mr. Glenn M. Herring has been 
appointed assistant to the vice- 
president, sales, to the Hanson- 
Van Winkle-Munning Co., 
Church Street, Matawan, New 
Jersey. In his new capacity, Mr. 
Herring will assist in general sales 
management under Mr. R. M. 
Norton and will also continue in the 
management of the Eastern sales 
district, with headquarters at Mata- 


wan. 
7 * * 


Mr. G. Ronald Pryor (chairman and 
managing director of Edward Pryor 
and Son Ltd., Sheffield) has been 
elected president of the Institution 
of Production Engineers for the 
period 1960/61. The vice-president 
for the period will be Mr. Harold 
Burke (group joint managing direc- 
tor of the Concentric Manufacturing 
Co. Ltd., Birmingham). Mr. R. H. S. 
Turner (director and works manager 
of Associated Electrical Industries 
(Manchester) Ltd.) takes office as 
chairman of the council, and the 
vice-chairman will be Mr. A. L. 


Stuchbery (chief technical engineer 
of the Metal Box Co. Ltd.). 
. * 

Mr. Neil Fenwick has _ been 


appointed sales promotion manager 
of W. G. Pye and Co. Ltd., 
Granta Works, Newmarket Road, 
Cambridge 








METAL NEWS 


SHEE! 


Mr. D. J. JONES 


The Board of Trade has ap- 
pointed the following to be chairmen 
and members of the Industrial 
Estates Management Corporations 
for England, Scotland and Wales, 
which have been set up under the 
Local Employment Act which came 
into operation on April 1. 


England: 

Chairman: Mr. S. A. Sadler 
Forster, C.B.E., D.C.L., J.P., F.C.A. 
Members: Mr. W. H. Carder; 
M.B.E., B.Sc., F.R.1.C.S., F.A.1., 
Mr. C. A. F. Hastilow, C.B.E., 
M.Sc., B.Com., F.R.1.C.; Mr. L. 
Poole, J.P., F.B.S.1.; Sir Richard 
Yeabsley, C.B.E., F.C.A., F.S.A.A.. 
F.S.5S. 

Scotland: 

Chairman: Sir Robert A. Maclean, 
C.A. Members: Mr. W. I. French, 
D.S.O., O.B.E., T.D., C.A.; Mr; 
W. C. Kirkwood, O.B.E., M.C.; 
Mr. A. D. MacKellar, O.B.E. 
Mr. J. C. Pinkerton, C.B.E., M.C., 
5k» Ekg Se 


Wales: 

Chairman: Captain H. Leighton 
Davies, C.B.E. Members: Mr. L. J. 
Corbett; Mr. R. C. Mathias, M.B.E.; 
Mr. E. J. Powell, C.B.E., M.1.C.E., 
M.I.Mun.E.; Mr. F. E. Price, 
F.S.A.A., A.I.M.T.A 


* * * 


Mr. C. G. Martin, works manager 
of the Treforest ceramics factory of 
K.L.G. Sparking Plugs Ltd., has 
been elected chairman of Cardiff 
and District Productivity Assoc- 
ation, of which he has been an 
active member for several years. 

Mr. Martin has been particularly 
interested in the operation of the 
Circuit Scheme, whereby in rotation 
groups from various types of 
factories visit each other to study 
methods and exchange ideas. 

* * * 
Mr. S. A. Roberts, managing 


director of the B.S.A. tools division, 
has been appointed a director of 
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The Birmingham Small Arms 
Co. Ltd., the parent company of 
the B.S.A. Group. 

He joined B.S.A. in 1953 as 
general manager of the tools division 
and later became deputy managing 
director. His appointment as man- 
aging director was announced last 
year. 

. * . 

Mr. Tom West, who for the past 
24 years has been press and publicity 
manager of E.M.1. Electronics Ltd., 
left recently to take up a new 
appointment with the Fairbanks 
Whitney Corporation of New 
York, who, under a new arrangement, 
will be marketing the company’s 
products throughout the United 
States. Companies in the Fairbanks 
Witney group manufacture products 
ranging from diesel electric loco- 
motives and electric power genera- 
tors, to engine accessories and 
missile components. 


TONNAGE ACETYLENE 
PLANT FOR IRELAND 
HE Carbide Industries’ new 


factory at Maydown, near 
Londonderry, was officially opened 


on June 15 by Lord Chandos, 
chairman of the Northern Ireland 
Development Council. It is the 


first acetylene and calcium carbide 
lant to be built in Northern 
reland and the first “tonnage”’ 
acetylene plant in the United 
Kingdom. Initially the principal 
outlet of the new plant will be 
acetylene for the nearby du Pont 
neoprene factory and it will begin 
by producing about 50,000 tons of 
carbide per annum, the bulk of 
which will be converted to acetylene; 
to cope with the raw materials (coke 
and limestone), which will be 
imported by sea, a wharf has been 
specially built at Lough Foyle and 
the materials will be conveyed 
thence by a half-mile iong aerial 
ropeway to the factory stockpile 
area, where they will be automatic- 
ally weighed and fed in a proportion 
of one to 1.6 on to a conveyor belt 
to hoppers above the furnace. The 
carbide furnace was supplied by 
Electrokemisk A/S of Oslo, and 
operates on the submerged arc 
principle; the rest of the plant was 
designed and built by the British 
Oxygen Engineering Ltd. of Edmon- 
ton, which, like Carbide Industries, 
is a member of the British Oxygen 
Group. 

The site covers 60 acres but so far 
only 25 acres have been developed; 
the total number to be employed is 
300. 
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SHEET VIE TAIL NEWS 


MAJOR STEEL INDUSTRY ORDER 
FOR HEAD WRIGHTSON 


T= Head Wrightson Machine Co. Ltd., of Middlesbrough, 
a subsidiary of Head Wrightson and Co. Ltd., have recently 
been awarded orders by Messrs. Richard Thomas and Baldwins 
Ltd. for the supply of five steel strip cut-up lines for their new 
Spencer Works. These lines, which will include a number of 
new features, are expected to be in full production by October, 
1961. 

More recently Colville’s Ltd. placed an order with the company 
for the supply of two steel strip lines to deal with hot-rolled material, 
one up to ; in. thick and the other up to ¢ in. thick and generally 
similar to those which are to be supplied to Richard Thomas 
and Baldwins Ltd. The value of these new steel industry orders for 
Head Wrightson is about £2} million. 

Two of the lines for the Spencer at a higher speed than any similar 
Works will be designed to handle line at present installed in the U.K. 
hot-rolled material, one for thick- The third line for the handling of 
nesses of up to % in. and one for cold rolled material is designed 
handling material up to # in. thick to deal with very thin steel strip 
Both of these lines are designed to On each of the lines for Richard 
operate at speeds of up to 300 ft. per Thomas and Baldwins, coils of steel] 
min. and to handle coils weighing strip of up to 60 in. wide will be 
up to 30,000 Ib. The three remain- transferred from an entry conveyor 
ing lines are designed to handle cold to an uncoiler from which the 
rolled strip. Two of these will be material will be passed through an 
handling material in coils of up to edge trimming unit and then through 
60,000 Ib. weight and 0.105 in flying shears which cut the strip 
maximum thickness and will operate into sheet lengths while the 
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material is moving at any speed 
between the minimum and maxi- 
mum specified for each line. The 
sheets then pass through levelling 
machines prior to visual inspection 
for possible surface defects. Flying 
micrometers for the measuring of 
the strip thickness will be mounted 
in the lines before the flying shears, 
and automatic means provided for 
the rejection of sheets which are 
not of the required thickness 
Beyond the visual inspection point 
will be two automatic pilers, one for 
the reception of sheets rejected be- 
cause of deviation from standard 
thickness or surface defects and the 
other for the reception of prime 
sheets. The pilers for the prime sheets 
will be equipped with raising and 
lowering tables to enable packs of up 
to 20 tons of sheets to be accumulated. 
Motorized side guides and back- 
stops will enable sheets of vary- 
ing widths and lengths to be piled 
neatly. The finished packs of 
sheets will be discharged from the 
reject and prime pilers endwise on 
motorized roller tables to a weighing 
section and then on to a runout 
section to await transfer to the 
despatch department 


Schematic arrangement of a high-speed coil cut-up /ine 
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COAL POWER FOR FORD’S NEW DAGENHAM BOILER 
in which even atomic energy was 


| 

HE fact that coal as a source of 
considered before deciding that | 
| 


fuel and power is not a back 
number, is indicated in the £1} 
million order which has _ been 
secured by Babcock and Wilcox 


coal was the cheapest available fuel. 
This will provide a market for 
Durham coal of 600,000 tons a year, 


Ltd. for a coal-fired boiler for 
installation in Ford’s Dagenham to be brought by sea and delivered | 
factory. The Ford decision was direct to the Ford Motor Co’s. | 


arrived at after careful investigation wharf at Dagenham 
| 
| 





mit papers to the Congress has been 
excellent and contributions are 
assured from many eminent | 
authorities of world-wide repute. 
So far, papers have been accepted 
from 17 countries. 


INTERNATIONAL METALLIC 
CORROSION CONGRESS 


HE executive committee of the 

First International Congress on 
Metallic Corrosion have appointed 
the following plenary lecturers: | 
Professor Y. M. Kolotyrkin of the 
U.S.S.R., Professor P. Lacombe of 
France and Professor H. H. Uhlig | 
of the U.S.A. and Dr. U. R. Evans 


ENESTA FOILS LTD. have 
changed the address of their 
head office to Thorn House, Upper 





of the U.K. who hopes, circum- St. Martin’s Lane, W.C.2; their 
stances permitting, to be the fourth. new telephone number is Temple 
The response to invitations to sub- Bar 4399. 








SITE SHOT-BLASTING 

R J. RICHARDSON AND 

« SONS LTD., Commercial 
Street, Birmingham 1, have recently 
formed a new division to be known as 
Site Shotblasting (Great Britain) 
Ltd. whose task is to carry out 
shot-blasting on site of work too 
large to be catered for by transport 
into the works of the parent con- 
cern. The activity of the concern 
will cover a wide range such as the 
cleaning of large-bore pipes, oil 
tanks, gasometers, bridges, steel 
chimneys and large fabrications 
including the exterior and interior 
of ships, hulls and the interior of the 
tanks of oil tankers. 





TOOL AND DIE STEELS 
TLAS STEELS (ENGLAND) 


Ltd. of Skimpot Industrial 
Estate, Luton, who distribute the 
special steel products of their 


Canadian parent company, announce 
that they are now carrying stocks 
of tool and die steels in addition 
to high-speed steel. 
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JAMES BOOTH 
AWARD £500,000 
ELECTRICAL 
CONTRACT 


£500,000 CONTRACT has 

been awarded by James Booth 
Aluminium Ltd. of Birmingham 
to the English Electric Co. Ltd. for 
the electrical equipment for a new 
148-in. four-high hot aluminium 
rolling mill—-the largest of its 
kind in Western Europe, and a new 
72-in. four-high cold strip mill. 
The new mills, designed and sup- 
plied by The Loewy Engineering 
Co. Ltd., Bournemouth, are part 
of James Booth’s £5 million 
expansion scheme and are to be 
installed in the company’s Kitts 
Green Works, Birmingham during 
1961. The motors, converting equip- 
ment, control gear and switchgear, 
will be manufactured at the English 
Electric works in Stafford, Kids- 
grove (North Staffs), Liverpool and 
Bradford, and such auxiliaries as 
lubricating and ventilating equip- 
ment will be engineered by the 
company’s Metal Industries Division 
Stafford The first of the two 
180-ton housings for the new 
aluminium rolling mill have been 
cast by English Steel Castings 
Corporation Ltd. at their Grimes- 
thorpe steel foundry, Sheffield, in 
the record time of eight weeks after 
the order was placed. The finished 
casting measures 35 ft. 9 in. high, 
15 ft. wide and up to 8 ft. 7 in. thick 
and will be transported in August 
to the English Electric Co. Ltd., 
Netherton, Liverpool, for machining 
before being delivered and installed. 
The pattern makers, G. Perry and 
Sons Ltd. (Aylestone, Leicester), 
made the pattern for the casting, 
the largest they have produced, in 
six weeks 


Press Manufacturers 
hold Social Evening 


OINCIDENT with the Inter- 

national Machine Tool Exhi- 
bition, a cocktail party was recently 
held by Wilkins and Mitchell Ltd. 
of Darlaston at Grosvenor House, 
Park Lane, London, for their many 
friends in industry, at which the 
opportunity was taken to show the 
company’s new film ““The Power of 
the Press.” Details are given in 
the film of the construction of 
W. and M. presses, together with 
typical shots of a wide range of 
machines in use in various works 
throughout the country. 





SHEET METAL NEWS 
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G.W.B. FURNACES LTD. TO BUILD BRITAIN’S LARGEST 
ELECTRIC-ARC FURNACES 
OLLOWING the announcement in the March issue that The United Steel 
Companies Ltd. are to spend £10 million on new electric-arc furnaces at 
Templeborough, G.W.B. Furnaces Ltd. have drawn attention to the fact that 


they are to build the first two electric furnaces for this project. 


These furnaces 


will be almost twice as large as any previously built in this country and their 
electrical demand will be equivalent to that of the town of Huddersfield, each 


furnace having an electric rating of 40,000 kVA. 


The furnaces will be of Demag 


design although apart from the regulator, which is unobtainable in this country, 
the units will be entirely of British manufacture, the steel construction being 
carried out by Distington Engineering Co. Ltd. Each furnace shell will have an 
internal diameter of 24 ft. and a nominal capacity of 150 tons although, in 
practice, they will be used for a maximum of 110 tons ingot weight. The 
photograph given below illustrates the type of furnace to be installed with the 
roof swung to one side in preparation for charging 


RUSSIA ORDERS BRITISH MACHINES 


OWDING AND DOLL LTD 
346, Kensington High Street, 
London, W.14, announce a further 
large order from the U.S.S.R. 
The latest order, which is valued 
at over £50,000, is for 26 “Dowding 
Universal Hobbers”’ complete with 
all necessary equipment. Of the 
26 machines six are to be model 
V.8’s for the more accurate gears 
up to 8 in. dia., 7 in. face width, 
the remaining 20 being V.4’s for 
the smaller gears up to 4 in. dia., 
4 in. face width. 





TOOLS FOR YACHTSMEN 

HE four British yachtsmen who 

started a race across. the 
Atlantic recentiy, Col. Haslar, 
Francis Chichester, Dr. David H. 
Howells and Valentine Howells, 
were each presented with a com- 
prehensive kit of tools, including 
screwdrivers, hammers, drills, light- 
weight portable vice and an axe, 
by Stanley Works (G.B.) Ltd. of 
Rutland Road, Sheffield, the makers 
of Stanley tools, to deal with 
emergencies which might occur 
in the 3,000 miles of ocean crossing. 
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NEW COMPANIES 


“Ltd.” ja understood, aise “* Private Co.”’ Figures 


indica 


J. H. MARSHALL AND SONS, 
Stadium Works, Sedgley Street, 
Wolverhampton. May 17. £3,000. 
To carry on bus. of sheet metal 
workers. James H. Marshall 

PRESSED DEVELOPMENTS 
AND MANUFACTURING, 109, 
Colmore Row, Birmingham, 3. 
May 10. £1,000. To carry on 
bus. of sheet metal pressing manfrs., 
etc. Kenneth 7. Sanders and Nancy 
L. Sanders 

CAMBRIDGE SHEET METAL 
AND ENGINEERING, Low Mill 
Print Works, Town Lane, Whittle- 
le-Woods, nr. Chorley, Lancs. May 
23. £2,000. To take over bus 
carried on as “Cambridge Sheet 
Metal Company.”” Thomas S. Allen, 
Corrigan W. Ford, Leslie Miller and 
Raymond Weir. 


Capita!, Nomes — Directors, ail unless otherwise 
ted 


H. V. HARMAN. May 23. 
£10,000. To carry on bus. of 
sheet metal workers, etc. Directors 
to be appointed. Subscribers 
Herbert V. Harman, Tally Hoe, 
Pittville, Circus Road, Cheltenham, 
Harry Grundy, 25, Goldieshe Road, 
Sutton Coldfield 


REDFERN AND BIRCHALL, 
East Street Works, Bury, Lancs. 
May 13. £2,000. To carry on 
bus. of welders, sheet metal workers, 


etc. Arnold Rigby, Derek Lowcock. 


E.F.B. METAL PRODUCTS; 
Lake Farm, Botwell Lane, Hayes, 
Middlesex. May 11. £5,000. To 
take over the bus. of sheet metal 
workers carried on by Ernest H. 
Wiffin, Francis E. Way and Brian 
Mills. 





Books for Your Library 


Vacuum Processing in Metal- 
working, by J. Wesley Cable, 
1960. Reinhold Publishing Cor- 
poration, New York. Chapman 
and Hall, 37, Essex Street, 
London, W.C.2. 202 pp. Price 
44s. 

HIS book presents, in an easily 
read style, the essential features 

of vacuum equipment, used in a 
range of metallurgical processes, 
é.g., melting, heat-treatment, sinter- 
ing and brazing. Brief but adequate 
descriptions of electron beam melting 
and welding techniques justify the 
subject matter as being regarded as 
reasonably up to date. 

Descriptions of the essential 
features to be considered in the 
choice of design of vacuum cham- 
bers, pumping equipment and heat- 
ing equipment in each specific field, 
reflect the author’s special compet- 
ence. On the other hand, the 
reader who hopes to be informed 
on the fundamental metallurgical 
virtues of particular processes will 
find only very general guidance in 
some places, and mis-guidance in 
others. Thus, on the penultimate 
page he is told that “precipitation 
and solution hardening of such 
materials as Inconel, K Monel, 
Ni-span C and _ nickel-chromium- 
titanium alloys, have been improved 
by performing the prescribed heating 
cycle in a vacuum.”” Some obscure 
mystery seems to be implied but a 


metallurgist would see no essential 
benefit other than preventing the 
alloy from oxidizing; the first-named 
alloy is not generally regarded as 
being age-hardenable. 

An aim to present the subject in 
the descriptive rather than a highly 
technical form is admirably success- 
ful. The author advises the reading 
of published technical literature for 
those desiring to enquire more 
deeply; hence the lack of a selected 
bibliography, other than a footnote 
referring to a text by the same author 
on induction and dielectric heating, 
is perhaps unfortunate. 

It is not clear for whose benefit 
this book has been produced. 
Those already engaged in designing, 
building or using such vacuum 
equipment, would be helped but 
little; it could, however, be reason- 
ably recommended if published at 
a popular price to those who have 
little or no theoretical training, but 
wish to be informed of what is 
happening in an increasingly im- 
portant field 

A. W. FRANKLIN. 


Practical Design of Sheet Metal, 
by Frederico Strasser, published 
by Chilton Co., Book Division, 
56th and Chestnut Streets, 
Philadelphia 39, Pa., U.S.A. 
134 pp. 510. 

N this book, the author shows the 
factors in the design of metal 


AuGUST 1960 





WILSON HART METAL 
STAMPINGS. May 24. £10,000. 
To carry on bus. of engineers, etc. 
Directors not named. Subscribers: 
David J. Hart and Raymond M. Hart, 
33, Kmightsbridge Court, S.W.1. 


A.WARD AND CO. (FABRICA- 
TIONS), The Forge, Walsall Street, 
Wolverhampton. May 27. £5,000. 
To acquire that part of the bus. 
formerly carried on by A. Ward 
Wolverhampton) relating to welding, 
sheet metal work and dealers and 
workers in metals, plastics, etc. Arthur 
Ward, Norman T. Gallant, Henry 
N. Rust. 

FURNESS AND JONES, 
Church Buildings, Bartlemore Street, 
Oldham. May 31. £1,000. To 
take over bus. of a sheet metal worker 
and engineer carried on as Furness and 
Jones. Kenneth Furness and Alma 
Furness. 


From the Register compiled by jordan & Sons Ltd. 
16, Chancery Lane, Londen, W.C.2. 


stampings which bring about econo- 
mical and trouble-free production 
and how this kind of production 
may be achieved by an intelligent 
application of the basic rules and 
concepts of stamping techniques. 

Basic concepts, details of design 
and special problems form the 
basis of this study of the processes 
that transform sheet-metal sheets 
or metal slugs into the final products 
or product components. 

This book will be valuable to 
anyone engaged in or interested in 
the production of articles made of 
die-produced components; it will 
be a reference for practical mechan- 
ical designers, draughtsmen and 
engineering students. Strasser, him- 
self, has been a mechanical designer 
for many years and has spent some 
30 years as tool engineer and 
component designer in Milan, 
Cologne, and Santiago, Chile 


Change of Address 


DDEHOLM LTD. have drawn 

attention to the fact that the 
proposed removal of their London 
office to 124, Victoria Street, S.W.1, 
announced in the June issue, did 
not in fact materialize, but other 
Premises were obtained at 78, 
Buckingham Gate, London, S.W.1, 
telephone SULlivan 2741. 
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Forthcoming 
Ewents ... 


September 7 
Institution of Plant Engineers 
(Leicester Branch). Film and 
discussion “On Schedule” by 
F. W. L. Heathcote (J. Brockhouse 
and Co. Ltd.), at the Saracen’s Head 

Hotel, Leicester. 7 p.m. 


September 27 

Institution of Plant Engineers 
(South Wales Branch). ‘Electric 
Welding Applications for Plant 
Maintenance and General Fabrica- 
tion” by C. V. Lewis, A.M.Inst.W. 
Murex Welding Processes Ltd.), 
at the South Wales Engineers’ 
Institute, Park Place, Cardiff. 
7.30 p.m. 


September 30 
Institution of Plant Engineers 
(Birmingham Branch). “Metal 
Stitching” by N. Tinwell, Chief 
Engineer (Metalock (Britain) Ltd.) 
at the Imperial Hotel, Temple 
Street, Birmingham. 7.30 p.m. 





Institute of Metals 


Autumn Meeting 


HE Autumn Meeting of the 

Institute of Metals is to be 
held in Bath from September 5 to 
9. The reception committee under 
the chairmanship of Mr. D. M. G. 
Sneddon, general manager of the 
Imperial Smelting Corporation Ltd. 
of Avonmouth has arranged a 
programme which includes visits 
to local places of interest and works 
and also scientific discussions on 
papers which have been published 
in the journal. The  discusson 
programme is to be divided into 
two sections to be run simultaneous- 
ly; the themes for programmes “A” 
are “Engineering Properties of 
Nickel-Base Alloys’, September 5; 
“Recovery and Recrystallization’’, 
September 6; ““The Relative Merits 
of Extrusion and Other Methods 
for the Manufacture of Bar, Rod 
and Wire-Rod”’, September 8; those 
for programme “B”’ are “Lubricants 
for Cold Rolling Aluminium”’, 
September 5; “Properties of Metals”’, 
September 6; “Magnesium Alloys 
for Fuel-Element Components” 
September 8. The last day, Sep- 
tember 9 will include the Autumn 
Lecture on “Metals and the World 
of Engineering Structures” by 
Professor Sir Alfred Pugsley, of the 
University of Bristol. 


| 


JOINT SUMMER MEETING ON 
NON-DESTRUCTIVE TESTING 
SEPTEMBER 22-24, 1960 


CONFERENCE on the “Theory 

and practice of ultrasonic in- 
spection ”’ is to be held at the Queens 
Hotel, Cheltenham, during the 
period September 22 to 24, 1960 
The arrangements are being made 
jointly by The Institute of Physics’ 
Non-Destructive Testing Group, 
The Society of Non-Destructive 
Examination and The Non-Destruc- 
tive Testing Society of Great 
Britain. 

Further details the pro- 
gramme, and of hotel accommoda- 
tion in Cheltenham, can be obtained 
from the conference secretary, Mr. 
I. M. Barnes, Materials Laboratory, 
de Havilland Propellers Ltd., Hat- 
field, Herts 


ot 


3-Year Course in Applied 
Chemistry Specializing 
in Metal Finishing 


A THREE-YEAR sandwich 
course for the Higher National 
Diploma in Applied Chemistry with 
Specialization in Metal Finishing 
is being arranged at the Borough 
Polytechnic, Borough Road, London 
S.E.1, commencing September 22, 
1960, and will be the first and only 
one of its kind to be held in the 
United Kingdom with the prime 
object of giving students a sound 
scientific background prior to em- 
barking on a detailed study of metal 
finishing and corrosion science. 
The minimum qualification for 
admission is either an Ordinary 
National Certificate in Chemistry 
or a General Certificate of Educa- 
tion (Advanced Level) in Chemistry, 
or satisfactory completion of another 
comparable public examination. The 
types of students admissible will be 
those who are supported indepen- 
dently, those who have scholarships 
from Local Education Authorities 
and those who are trainees of firms 
in different parts of the United 
Kingdom. The normal fee for 
students resident in the Administra- 
tive County of London is £17 per 
session and an additional member- 
ship fee of £1 ls. per session. Stud- 
ents residing outside the County 
of London may qualify for enrol- 
ment at the same fee as those resident 
in London on application to their 
Local Educational Authority. Appli- 
cations from the London area should 
be made to the secretary and clerk to 
the Governing Body, Fredk. J. 
Packer, F.C.1I.S., A.M.B.I.M., Divi- 
sion of Metal Science, Borough 
Polytechnic. 
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SHORT COURSES IN 
METAL SCIENCE 


HE Borough Polytechnic are 

arranging a series of special 
evening courses in the Division of 
Metal Science during the winter 
term 1960/61. A course on “Cor- 
rosion and Protection of Metals” 
will be held on one afternoon and 
one evening a week throughout the 
session (1.¢ three terms) com- 
mencing on Monday, September 
26, 1960, and will deal with 
“Chemical and Electrochemical 
Principles”, ‘“‘Metallurgy”, and 
“Corrosion and Protection of 
Metals”. A course of six meetings, 
commencing Thursday, October 6 
from 7 to 9 p.m., on “Recent 
Developments in Electrolytic Metal 
Finishing” will deal with recent 
developments in nickel, chromium 
and precious metals, and in anodiz- 
ing of aluminium and aluminium 
alloys. A second evening course of 
ten meetings “Refractories, Their 
Manufacture, Properties and Uses” 
will commence on Friday, October 
7, from 7 to 9 p.m. Another 
course, “Metallurgy of Semi- 
Conductors”, will commence on 
Tuesday, October 25, also from 
7to9p.m. Applications should be 
made to the Senior Lecturer, 
Division of Metal Science, Borough 
Polytechnic, Borough Road, London, 


American Welding Society 


HE American Welding Society 
Fall Meeting will be held in 
the Penn-Sheraton Hotel, Pitts- 
burgh, Pa., September 26 to 29, 
1960. Seventeen sessions will be 
held and a total of 51 technical 
papers will be presented. AWS 
Headquarters are at 33 West 39th 
Street, New York 18, N.Y 


SCHOOL OF WELDING 
TECHNOLOGY 

HE Institute of Welding have 

announced that the following 

courses will be held at the School of 

Welding Technology in September 

and October 

Course D:1/3, September 26-30, 
1960. Welded Pressure Vessels 
for Designers. 

Course D. 13/2, October 10-11, 
1960, Residual Stresses and Stress 
Relief— for Engineers and Metal- 
lurgists. 

Course D. 12/2, October 12-14, 
1960, Practical Control of Dis- 
tortion—-for Works Engineers and 
Supervisory Staff. 

Course D. 18/1, October 24-27, 
1960, Metal Spraying. 











Publications 
for Industry 


Leicester, Lovell and Co. Ltd. 
have produced a revised edition 
of their catalogue of products 
“A Guide to Resins and Glues for 
industry.” The catalogue is in- 
tended as a general guide to the 
company’s range of synthetic resins 
(ureas, phenolics, resorcinols, ep- 
oxides, furanes), casein, P.V.A. and 
animal glues and a variety of other 
types of adhesives. The catalogue 
has been compiled with the reader’s 
interests particularly in mind 
reference headings, for example, are 
based on the applications of the 
products rather than the products 
themselves. A comprehensive index 
covers both the applications and the 
industries to which they are applic- 
able. These industries include boat 
building, building, electrical, engin- 
eering, foundry, furniture, packag- 
ing, plastics, plywood and tooling. 

Copies of the catalogue are 
available from the company at North 
Baddesley, Southampton. 


a * * 


The eighth issue of a unique in- 
dustrial annual “‘Foreman’”’ has been 
published by the Industrial Wel- 
fare Society 48, Bryanston Square, 
London, W.C.1., price 2s. 6d. It 
provides a wide range of knowledge- 
able contributions from authori- 
tative writers on a variety of topics of 
interest to the foreman and the 
supervisor. 


One of the most difficult decisions 
which management of any kind has 
to make is the selection of personnel 
in whom it can invest authority over 
other people. A leading article by 
John Cronin evaluates the qualities 
of leadership necessary in a super- 
visor. 

* . 


A new edition of the handbook 
“Welding, Brazing and Soldering 
of Wiggin High-Nickel Alloys’’ has 
been recently published by Henry 
Wiggin and Co. Ltd. This publica- 
tion, which is illustrated with photo- 
micrographs of welds and many 
tables, provides general information 
on the welding, brazing and soldering 
of the company’s products. The 
contents include chapters on oxy- 
acetylene welding, metal-arc weld- 
ing, inert-gas shielded-arc processes, 
atomic-hydrogen welding and flash- 
butt welding, as well as sections on 
the lining of vessels and on the 
welding of dissimilar metals. 
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Another publication, which 1s 
compiled mainly of photographs, 
some of which are in colour, “An 
Introduction to Wiggin Nickel- 
Alloys,” illustrates the _ technical 
applications of high-nickel alloys 
which are divided into four catego- 
ries, corrosion-resistant, heat- 
resistant, electrical-resistance and 
materials with special properties. 
The first part of the publication 1s 
devoted to these properties of the 
alloys and explains how they are 
assessed; the latter part illustrates 
some actual applications of high- 
nickel alloys 

Both publications are obtainable 
free on request from Henry Wiggin 
and Co. Ltd., Publicity Department, 
Thames House, Millbank, London, 
S.W.1 


* 


The Copper and Brass Bulletin, 
issued by the Copper and Brass 
Research Association, 420 Lexington 
Avenue, New York 17, is a quarterly 
publication giving interesting in- 
formation on copper and copper- 
base alloy mill products and their 
use im American industry. A 
recent issue makes an annual 
review of the use of copper metals 
in the various fields of building 
construction. The views of con- 
tractors and manufacturers express 
the reasons, both for economy and 
convenience, to justify the employ- 
ment of these materials for plumbing 
lines, window frames, flashings, 
roofs, heating, snow-melting and 
even flag-poles. The May issue 
is largely devoted to the use of 
copper in the marine field. 


* * * 


Cc. & P. Development Co. 
London) Ltd., manufacturers of 
Rust-Anode zinc-rich paint, issue a 
leaflet on their “‘Skaline’’ mill scale 
remover. The purpose of Skaline 
is to prepare surfaces prior to the 
application of protective coatings. 
It makes a most useful pre-treatment 
of metal before applying Rust-Anode 
particularly where mill scale is 
prevalent, and when sand blasting is 
impracticable, or impossible on 
standing structures and equipment. 


* * * 


John Summers and Sons Ltd. 
have just published the first edition 
of their new “John Summers 
Review.’ Issued quarterly, this 
four-page publication with colour 
front and back pages, will regularly 
provide metal manufacturers, in- 
dustrial designers, architects and 
other technicians with up-to-date 
details of applications of sheet steel, 
particularly John Summers’ plastic- 
coated steel, Stelvetite. Copies of 
the “John Summers Review,” 


AUGUST 1960 





are being distributed to in- 
terested concerns in Britain and 
overseas. Further copies may be 
obtained direct from John Summers 
and Sons Ltd., Hawarden Bridge 
Steelworks, Shotton, Chester. 


* * 


“Capital for Industry and Trade” 
is the title of a new leaflet produced 
by The Charterhouse Group Ltd., 
30 St. Swithin’s Lane, London, 
E.C.4 which outlines the services 
provided by member companies. 
Services thus briefly described in- 
clude the provision of permanent and 
semi-permanent capital, sponsoring 
public issues, offers for sale and 
placings. Other activities of the 
group described in the leaflet include 
merchant banking facilities, hire- 
purchase finance, and insurance of 
trade credits. 


The painting of shot-blasted 
steel, specialized protective treat- 
ment for aluminium and galvanized 
iron, and time-tested anti-corrosive 
protectives and finishes are among 
the subjects comprehensively covered 
in A Manual of Marine Paints, 

ublished by John S. Craig and Co., 
Ad. 

The manual first analyses in 
detail the requirements for pro- 
tective and decorative finishes on 
metals in specialized conditions, 
and then provides recommendations 
to meet the individual requirements 
of users. Although produced pri- 
marily for the shipbuilding and 
marine trades, the manual, both in 
its general scope and detail of sub- 
jects covered, is of direct interest to 
the heavy steel and metal industries. 
Copies of the manual may be had 
upon request from John S. Craig and 
Co., Ltd., 12-40, Bogmoor Road, 
Glasgow, S.W.1. 


* * 


** The Bonderizer,”’ published by 
the Pyrene Co. Ltd., Metal Finishing 
Division, Great West Road, Brent- 
ford, Middlesex, contains an interest- 
ing article on the use of steel 
partitioning for office construction 
as supplied by the Norwood Steel 


Equipment Ltd. The Pyrene Co.’s 
“Sales Information Bulletin ”’ No. 3 
introduces ‘“Pyroclean’”? No. 9a 
heavy-duty alkali-type cleaner sup- 
plied in powder form and used 
in aqueous solution normally within 
a temperature range of 190 to 205° F. 
for cleaning iron and steel; it can 
also be used in still tanks, automatic 
plants combining dip and spray, 
spray cleaning machines and in the 
cleaning sections of automatic metal! 
pre-treatment plants. 
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The National Coal Board, Hobart 
House, Grosvenor Place, London, 
S.W.1, have issued a_ booklet, 
“The Case for Coal,” designed to 
appeal to industrial and commercial 
users who between them consume 
50 million tons of coal a year. The 
booklet sets out to prove that 
Britain’s indigenous fuel can be the 
economical answer to most in- 
dustrial fuel needs and devotes a 
page each to industrialists, architects 
and consulting engineers, and to 
local authorities, reminding them of 
the most effective methods of using 
coal in their own particular fields; 
another page explains how the Clean 
Air Act works. The second part 
of the booklet is devoted to a short 
but clear appraisal of the four types 
of mechanical stoker most commonly 
in use and gives guidance as to their 
range and suitability. 


. * 


Precision Components (Barnet) 
Ltd., Kabi Works, Cranbourne 
Road, Potters Bar, Middlesex, 
makers of polythene bowls, buckets, 
bins, etc. have issued an illustrated 
leaflet giving prices and descriptions 
of the range of articles produced by 
them. 

* * * 


The British Electrical and Allied 
Industries Research Association have 
recently published a report, ref. 
Z/T118, “Joints in Aluminium and 
Aluminium Alloy Busbars-—-Experi- 
ments on Contact Resistance,” by 
A. P. Singh. The experiments 
referred to consist of an examination 
in the variation in contact resistance 
with contact pressure for aluminium 
and aluminium alloy busbars, using 
various surface preparations. The 
effect of temperature on joint 
resistance is also dealt with using 
an examination of copper busbar 
joints as a standard reference for the 
aluminium bars which consist mainly 
of rolled aluminium bars since it is 
found they give a lower joint 
resistance than extruded bars. 


* * * 


British Resin Products Ltd., 
Devonshire House, Piccadilly, 
London, W.1, have issued a pam- 
phlet ‘“‘ Epok Water Soluble Stoving 
Primer Resin,’ describing a water 
soluble resin they have developed 
for industrial stoving primers which 
compares very favourably with 
conventional primer vehicles in 
performance but has many ad- 
vantages over the latter by reason 
of non-flammability, the absence of 
toxic vapours, easier pigment dis- 
persion and its ability to be thinned 
by water. 
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Measures for the protection of 
workers against the inhalation of 
dusts or fumes or other impurities 
likely to be injurious are discussed 
in a new booklet ‘““Toxic Substances 
in Factory Atmospheres,” published 
by the Ministry of Labour. 

This booklet is the latest in a 
series designed to give information 
and advice about questions of safety, 
health and welfare in industry. 

Some hazards and the proper 
precautions against them are well 
known, but with the increasing 
complexity of industrial processes 
new substances are coming into use. 
The first step in all cases is to know 
what substances are being used, and 
the possible hazards involved. 

“* It is of prime importance,”’ the 
booklet states, “‘ always to be on the 
look out for a possible hazard, and, 
to bear in mind the possible need for 
precautions.”” A toxic substance 
should wherever possible be sub- 
stituted by a harmless one or, 
failing this, a less harmful substance. 
Where a toxic substance must be 
used, and substitution is impossible 
or only partially possible, the best 
protection lies in the total enclosure 
of the process or plant, or failing 
this, the use of the “fume cup- 
board ” principle familiar in 
chemical laboratories. ‘“‘ Built in’ 
safety precautions are always prefer- 
able to personal protective equip- 
ment, but in cases in which toxic 
dusts or fumes cannot be adequately 
controlled by any of the methods 
discussed in the booklet, appropriate 
respirators or breathing apparatus 
should be provided and worn. The 
need to wear protective clothing, 
and for thorough washing of exposed 
parts of the body are emphasized as 
means of protection against toxic 
materials which can be absorbed 
through the skin. 

The booklet gives figures of 
maximum permissible concentra- 
tions of certain substances used in 
industry as a guide to which the 
efficiency ot control measures should 
be related. These figures are sub- 
ject to revision in the light of 
increasing scientific knowledge. 

Amendments to the list will be 
published from time to time and 
arrangements have been made to 
send them on request to those who 
return a postcard in the booklet 
indicating their desire to have the 
alterations. 


* »* * 

An illustrated handbook (Bulletin 
23) has just been published by 
British MonoRail Ltd., describing 
the overhead materials handling 
system, and ways in which the 
system is applied to cater for different 
industrial handling requirements. 

The booklet describes the standard 
precision parts comprising the 


“British MonoRail”’ system, which 
can be used to provide minimum- 
headroom underslung cranes with 
capacities of up to five tons, and, 
because the crane rails can be 
supported from the roof, of virtually 
unlimited span. 

Copies of the booklet are available 
from British MonoRail Ltd., Wake- 
field Road, Brighouse, Yorkshire. 


. . . 


The 3rd edition of Publication 
No. 37 is the first descriptive, 
fully illustrated 48-page catalogue 
issued by Keith Blackman Ltd. to 
describe their range of Type AN, 
aerofoil section backward-biaded 
centrifugal fans. The first and 
second editions were in leafiet and 
folder form. 

This new, two-colour edition 
provides full details concerning the 
design of impellers, casings, drive 
arrangements, bearings, mainten- 
ance, etc. plus extensive capacity 
tables ranging from 1,000 to 50,000 
cu. ft. per min. with pressures from 
1.0 to 15.0 in. w.g. Dimension 
tables and drawings are also included. 
This efficient and relatively quiet 
operating fan is designed for forced 
and induced draught boiler instal- 
lations, for air conditioning, ventila- 
tion of buildings and mines and 
general industrial use. 


* * * 


The Dudley Court Machine Co. 
Ltd. of 2a, Parkhurst Road, London, 
N.7, have produced a_ booklet 
entitled “DCMC Industrial Aero- 
sols” giving full details and specifica- 
uons of the comprehensive range of 
aerosol packed industrial products 
including colour coding paints, 
silicone mould release, rust in- 
hibitor, all-purpose solvent, de- 
greasing fluid, etc. 

. = 


** Hydraulic Oils’ is the title of 
a 74-page handbook just published 
by Wakefield-Dick Industrial Oils 
Ltd., a member of the Castrol 
group of companies. 

This book, which contains 50 
illustrations, will be a most useful 
addition to the bookshelf of any 
engineer concerned with the design, 
installation, operation or main- 
tenance of hydraulic equipment. 
Students, too, should find the many 
graphs and formulae extremely 
helpful. 

“Hydraulic Oils” includes chap- 
ters on fundamental hydraulic prin- 
ciples, hydraulic systems, 
and components, and hatunuiie 
fluids; copies are available to readers 
of this journal, free on request to 
Wakefield-Dick Industrial Oils Ltd., 
Castrol House, Marylebone Road, 
London, N.W.1. 
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ASTM—SIXTY-THIRD ANNUAL MEETING 


HE American Society for Testing 

Materials held its 63rd annual 
meeting at the Chalfonte-Haddon 
Hall, Atlantic City, June 26 to July 
1,1960. The society’s new Division 
of Materials Sciences, as its first 
activity, arranged a full-day pro- 
gramme on the opening day, starting 
with a “Symposium on Recent 
Progress in Materials Sciences” 
consisting of four papers——‘‘Ac- 
complishment and Limitations of 
Solid State Theory,” by Harvey 
Brooks (Harvard University); “The 
Influence of Surfaces on the Proper- 
ties of Materials,”” by M. J. Sinnott 
(University of Michigan); ““Mechan- 
ical Properties of Semiconductors,” 
by J. N. Hobstetter (University of 
Pennsylvania); “Status of Ductile 
Ceramic Research,” by E. R 
Parker (University of California) 
The afternoon session contrasted 
with a “Symposium on Nature and 
Origin of Strength of Materials” 
including five papers——‘‘Dislocation 
Motions and the Yield Strengths of 
Solids,”” by J. J. Gilman (General 
Electric Co.); “Fatigue Strength of 
Solids,” by G. M. Sinclair (Uni- 
versity of Illinois); “Resistance to 
Creep Deformation and Fracture in 
Metals Alloys,” by Frank Garofalo 
(U.S. Steel Corporation); “Brittle 
Fracture and the Strength of 
Metals,” by E. T. Wessel (Westing- 
house Electric Corporation); and 





“Size and Shape Effects on Fracture 
of Solids,” by George Irwin (Naval 
Research Laboratories). 


Dr. R. Carson Dalzell presented 
the 8th Gillett Memorial Lecture, 
and chose as his subject the prob- 
lems of standardization of fuel 
elements facing the 
nuclear reactors. This lecture, jointly 
sponsored by the A.S.T.M. and 
Battelle Memorial Institute, com- 
memorates Horace W. Gillett, first 
director of Battelle and one of the 
country’s leading metallurgists, and 
each year covers a subject pertaining 
to the development, testing, evalua- 
tion and application of metals. 


Dr. Farrington Daniels, vice- 
president of the National Academy 
of Science and professor emeritus 
of the University of Wisconsin, 
presented the annual Edgar Marburg 
Lecture, which is a memorial to the 
first secretary of ASTM and was 
established to emphasize the import- 
ance of furthering the knowledge of 
properties and testing of engineering 


materials. Dr. Daniels discussed 
the abundance and limitations of 
solar energy and reviewed solar 


energy research. 

The annual meeting covered 35 
to 40 technical and report sessions 
and meetings of eight to nine 
hundred technical committees and 
their sub-committees. 


ARALDITE AND GLASSCLOTH MODEL CAR 


yy photograph shows a quarter-size scale model of an Austin ASS Mark 2 
Saloon Car made from Araldite epoxy resin and glasscloth. 

The model, made by the Austin Motor Co. Ltd., is used to check the general 
appearance, style and colour scheme of the car before starting production. 
Several models of this type are made for each new design of car. 





designers of 
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GRIFFIN AND GEORGE 
ACQUIRE R. AND J. BECK 


RIFFIN AND GEORGE, 

LTD., Ealing Road, Alperton, 
Middlesex, have purchased the 
whole share capital of R. and J. 
Beck, Ltd., one of the oldest- 
established firms of optical instru- 
ment manufacturers in Britain, 
having two works, at Watford and 
Kentish Town, and offices and a 
showroom at Mortimer Street, 
London, W.1. The total staff 
employed is over 200. 

It is the intention of Griffin and 
George, Ltd., to retain the indi- 
viduality of Beck’s as a separate 
entity, but, at the same time, it Is 
anticipated that the growth and 
future prosperity of that company 
will benefit from an association with 
the larger organization. Griffin and 
George, Ltd., have undertaken the 
continued employment and future 
treatment of existing staff and the 
name of the business will remain 
unchanged. 

The present Board, consisting of 
Messrs. C. J. Beck, S. Borthwick, 
G. E. Fowler and H. W. Morgan, 
will remain in office and be joined, 
in due course, by Messrs. M. Lyth, 
H. C. Mayer, R. C. Palmer and 
F. A. Renn as additional directors 
representing Griffin and George, 
Ltd. 

R. and J. Beck, Ltd., manufac- 
tured the new 3-D image micro- 
scope, designed by a team led by 
Mr. Richard Gregory, at the Cam- 
bridge University Psychological 
Laboratory. The microscope is 
proving useful in the examination 
of living cells and thick sections of 
suitably strained brain tissue to see 
how the brain cells are related to 
each other. 


CRANE CONTROLS CONTRACT 
FOR SPENCER WORKS 


ROOKHIRST IGRANIC, a 
company in the Metal Indus- 
tries Group, is to supply crane 
controls valued at £120,000 to the 
new Spencer works of Richard 
Thomas and Baldwins at Llanwern, 
near Newport, Monmouthshire. 
This brings to more than £400,000 
the value of crane controls ordered 
from Brookhirst Igranic since the 
beginning of this year 





HYDRAULIC PRESS BRAKE 

In our July issue, page 556, re- 
ference is made to a “ Bronx” 120- 
ton hydraulic press brake. The 
address of the company is the Bronx 
Engineering Co. Ltd., Lye, Near 
Stourbridge. 
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New Plant and Equipment 


Electronic Control Equipment for Welding 


HE equipment illustrated in Fig. 1 is the latest 
addition to the British Federal Welder and Machine 
Co.’s range of electronic control equipment, which is a 
fully synchronous control, applicable to cither seam- or 
spot-welding machines and embodying ignitron phase 
shift heat control features together with fully synchronous 
timing controls. 

The timing unit is carried on a pivoted chassis which 
can be readily removed for inspection or maintenance 
purposes and the hinged section allows it to be lowered 
to provide means of inspecting the circuit while the control 
is operative. The unit, which is of compact size, is designed 
for wall mounting and will accept either ““B” or “C” 
size ignitron tubes. Further details are available from 
British Federal Welder and Machine Co. Ltd., Castle 
Mill Works, Dudley, Worcestershire 


Electronic control equipment 





Multi-Stage Non-Synchronous Timer 


ANCASHIRE Dynamo Electronic Products Ltd., 
Rugeley, Staffs., announce that a number of new 
models of multi-stage non-synchronous timing equipment 
has now been added to their extensive range of resistance- 
welding control equipment. The two units have been 
designed to provide a compact assembly suitable for 
building into resistance-welding machines and incorporate 
switching arrangements for air valves and _ electro- 
magnetic or ignitron contactors. 

Three basic units are in production for stock for two, 
three or four stages of time control. Typical control 
sequences are “ Weld-Forge,” ‘“‘Weld-Hold-Off”’ and 
** Squeeze-Weld-Hold-Off ”’ all with facilities for single 
or repetitive spot operation. 

The four-stage unit is particularly suitable in view of 
the increasing use of pressure before weld sequences 
and enables the conventional pressure switch to be 
omitted if this is considered to be desirable. A very 
high rate of repetitive spot welding has been achieved 
with this timer and welding rates of 180 spots per min. 
have been achieved with perfectly reliable results. 





Fig. 2.—Multi-stage non-synchronous timer 


Laminating Machine 


NEW laminating machine, the ‘“‘ Contropress”’ 

Fig. 3, said to reduce the price of hard surfaced 
decorative wall, ceiling and roof boards by one-third to 
one-half of current U.K. prices, is now being manufactured 
by Mather and Platt Ltd., Manchester, 10, under licence 
from C. A. Litzler Co. Inc., Cleveland, Ohio. The 
machine applies polyester and vinyl films continuously 
without resorting to the use of static presses ; films pre- 
printed with veneer or other effects can be applied to 
plywood, blockboard, chipboard, asbestos board, hard- 
board and fibre-board for indoor or outdoor use. Shutter- 
ing boards for use on concrete structures, skin panels 
for foam laminates and cigarette-proof boards can also 
be produced by laminating foils or vinyl films to cheap 
boards. 

Sheet metal can be laminated with film equally well 
after the appropriate cleansing and etching procedures 
have been carried out and recent research carried out 
at the United States Litzler laboratories indicate that the 
Contropress is capable of producing “ rigidized metal ” 
by laminating thin aluminium, copper or stainless steel 
to plywood 


Laminating machine 


Fig. 3. 
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Welding Tools 
tools for the welding industry and for 
Interlas 


WO new 
maintenance shops are now offered by 
Ltd., of 232, Bromham Road, Bedford 

The first is the Zipweld adjustable workholder, Fig. 4, 
which enables two pieces of round, flat or square section 
material to be held at any angle for accurate welding 
Two sizes of the tool are made, to accommodate 2 in. 
and 3 in. section material respectively, and as their 
weights are only 4 Ib. and 10 Ib., they can be comfortably 
handled in situ as well as bench work. 

The second tool, Fig. 5, is the new Interlas ‘‘ Terrier " 
electrode holder, in two sizes. The 400-amp. model 
accommodates 7 in. to } in. electrodes and the 600 amp 
model 4 in. to } in. electrodes. 

The “ Terrier” is a fully insulated holder ; the head 
has been designed with an air gap between the inner 
brass parts and the outer insulators to assist its cooling 
properties, a screw-in positive cable connection for safe 
working at high amperages, and a longitudinally ribbed 
handle for comfortable working by the operator. The 
hook shape of the head enables electrodes to be used 
down to the last inch and it is also designed so that the 
holder complete with cable may be hung up anywhere 
by the operator. 


Fig. 4. 


Adjustable workholder 





Insulated electrode holder 





Pistol Drills 

LACK AND DECKER announce two new additions 

to their range of “‘ Holguns”’ pistol drills. 

The Industrial Holgun (Fig. 6) is a more powerful 
motor unit mounted on ball bearings and is available 
in two speeds specially designed for industrial and 
tradesmen’s use. It is a light-weight drill with sufficient 
power for constant high-speed drilling with a housing 
design aimed at reducing operator fatigue. The speed 
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range for no load is from 1,700 to 2,500 r.p.m., and it 
will drill up to } in. in steel. 

The Masonry Holgun (Fig. 7) has been designed 
for all drilling in masonry and ceramics and can be 
regarded as one of the lightest and most powerful units 
of its kind for this special application. A sturdy nose 
clamp side handle is included in the design which gives 
the operator complete control in high torque drilling, 
and will dril) up to § in. in masonry. 

Further information may be obtained from 
and Decker Ltd., Harmondsworth, Middlesex. 


Black 


Industrial pistol drill 


Fig. 6 





Fig. 7— Masonry pistol drill 
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Automatic Seam Welder 

| a 8 shows the automatic seam welder produced by 

Rockweld Ltd., Commerce Way, Croydon, Surrey, 
designed for field welding of horizontal girth seams in 
large storage tanks and claimed to provide a method of 
welding which is 10 times faster than normal methods. 
The machine consists of two enclosed platforms straddling 
the tank wall and hung from a top carrier which runs on two 
grooved wheels, swivel-mounted and driven by a motor 
through a remote-controlled speed variator; two speeds 
are available—-10 to 100 in. per min. and 80 to 200 in. per 
min. Both platforms are fitted with pivoted adjustable 
motor-operated arms each carrying an automatic welding 
head, a slag-supporting device and a protective enclosure 
equipped with coloured lenses to view the visible arc. 
Both operators can communicate with each other through 
throat-microphone telephones. Welding generators giving 
outputs up to 750 amp. per head are required for the 
welding heads and the motors require a three-phase 
5-kVA power source. 


Automatic seam & elder 


Fig. 8 





Surface Treatment of Aluminium 
HE Walterisation Co. Ltd. of Purley Way, Croydon, 
have produced surface treatments for aluminium 

“‘Walterbryte”-—-providing a satin etch finish which is 
highly decorative in itself and offers a suitable pre- 
treatment for a protective chemical oxidation process. 
There are two treatments, Walterbryte H. (heavy) or 
Walterbryte B (light) which give a bright satin or silver 
appearance while at the same time removing extrusion or 
other surface defects. The H process has been primarily 
designed as a heavy etching treatment to remove extrusion 
or draw marks and the B process removes less metal and 
is more suitable for light etching and treatment of surfaces 
where it is necessary to remove the highlights from bright 
or polished aluminium and gives a finer and brighter 
finish. 
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Silent Pneumatic Drills 

O. MORRIS LTD., manufacturers of polishing 

e equipment, of Morrisflex Works, Briton Road, 
Coventry, have introduced in this country a range of 
pneumatic drills made in Holland, an example of which 
is shown in Fig. 9. The body is streamlined, with a 
pistol grip and trigger and the chuck is shrouded for 
additional safety; the tool is very quiet in operation. The 
popular model, B.12/30, is fitted with a }-in. chuck 
running at 3,000 r.p.m., and B.12/41 is similar at 4,100 
r.p.m. For drilling stainless and Nimonic materials a 
range of slow speeds is available, B.12/4—400 r.p.m.; 
B.12/6—-600 r.p.m. ; B.12/8—-800 r.p.m., B.12/10-—1,000 
r.p.m. 


Silent pneumatic drill 


eye ee 


Fig 9 


a Do 





Cadmium Plating Process 

HE Hanson-Van Winkle-Munning Co. of Church 

Street, Matawan, New Jersey, have introduced a 
simple-to-operate low-cost process for bright cadmium 
plating, Cadalume L., for the protection of iron and steel 
parts against corrosion and non-ferrous metals subject to 
surface tarnish and corrosion or those which form 
undesirable galvanic couples in dissimilar metal assemblies. 
The process is claimed to have the following character- 
istics: increased plating speeds, improved deposit distribu- 
tion and throwing power, heavier deposits without loss of 
brilliance or tendency to form nodules or trees, stable 
brighteners with no salting-out effect, no tendency to 
induce pitted deposits, wide bright range. 


Transistorized Stroboscope 

AWE INSTRUMENTS LTD. have produced a 
fully transistorized stroboscope—Type 1211 Strobo- 
pack—claimed to be the first of its kind in the world, 
consisting of a portable battery-operated lightweight 
model for speed measurement and the study of rotating, 
reciprocating or vibrating machines, designed specifically 
for use in locations where a mains supply is not available. 
Power supply is derived from a 12-v. accumulator or from 
any 12-v. d.c. source capable of providing | amp. The 
neon-filled stroboscopic lamp is designed to give a short 
flash duration so that sharp images are obtained at all 
speeds; the range is 600 to 15,000 flashes per min. in two 

stages, 600 to 3,000 and 3,000 to 15,000. 





SHEET 


= 


Hydraulic Progressive Dishing Presses 
OLLOWING the introduction by Reed Brothers 
(Engineering) Ltd., London, S.E.18, of a pneumatic 
progressive dishing press for forming thin plate dished 
ends, this company are now marketing similar presses of 
increased power and hydraulically operated, capable of 
forming by the progressive method, plates of much 
greater thickness. 

The range is, therefore, increased by the introduction 
of 50-ton and 100-ton presses, the 50-ton unit being cap- 
able of producing high-quality dished ends in mild-steel 
plates up to 4 in. thick and 8 ft. diameter, and the 100-ton 
unit, dished ends in plates } in. thick and 8 ft. diameter, 
all plates being cold worked. Fig. 10 shows a large dished 
end being formed in the builders’ works prior to the 
press being despatched to customer’s plant. Although 
the presses are primarily marketed for plate dishing, they 
are equally suitable for performing general press and hot 
forging work, the latter particularly, as the press is 
capable of operating at speeds up to 100 strokes per minute 
For flanging work pillar-type guides and crosshead can 
be supplied as an extra. 

Hydraulic power is supplied from a self-contained 
pumping system operating with oil as the pressure 
medium, and is complete with motor starter. Control 
of the press is by foot pedal, and as a repeater system of 
control is incorporated, the press will cycle so long as the 
pedal is kept depressed. Adjustment of operating speed 
can be easily and quickly carried out over a range from 
12 to 100 strokes per minute. Cyclic control is also 
available. 

The main dimensions of the respective presses are 

100 Tons 50 Ton 
Gap from centre-line of dish- 

ing tool to back of Throat 4 ft 
Maximum stroke of pneuma- 

tic cylinder 
Overall length 9 ft 
Overail height 8 ft 
Overail width 3 ft. l in 


9 in 


Electro-Hydraulic Flanging Presses 
HE Pearson Machine Tool Co. Ltd. of Walker, 
Newcastle-upon- Tyne, 6, have produced an improved 
range of electro-hydraulic flanging presses from 50 tons 
capacity upwards, which are claimed to embody all the 
tried features of the existing range but with innovations 
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Hydraulically-operated 
dishing press 





of considerable advantage to the user. Power return of 
the ram is effected by reversing the main hydraulic flow, 
thus giving a more positive action and greater return 
speed; this is particularly useful when the press is used 
for punching work in withdrawal of the dies. Hydraulic 
stroking is longer, size for size, than in the previous range 
of machines and up-stroke and down-stroke variations 
are offered over the whole length of hydraulic stroke. 
Another new feature is the incorporation of a magnetic 
clutch between motor and pump so that the multi- 
cylinder radial pump only runs when the press is actually 
stroking, thus minimizing wear. Fig. 11 shows a 200-ton 
press in this range 
Continued in page 636 


Fig. 11.—Electro-hydraulic flanging press 
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AUTOMATIC 
FEED 
PRESSES 





Dial Feed 


Press 


WE ALSO MAKE ~ 


Power Screw Presses 


may ‘ ‘ 

Double Action type ee 
Drawing Presses oe ced 
Single and a: it 
Double Crank Presses eae 3 
Open-fronted Presses iz ot 
Double sided Presses a3 33 
SEPA Sean ad RR IR OS 


nA 


« 


Cartridge machinery Pa s 
Minting machinery i 


ae ee 


TAYLOR & CHALLEN LTD. siemncnam 19 


“-- 











SHEET METAI 


Semi-automatic Trimmer and Beader 
OON BROS. of Birkenhead have designed and 
manufactured a semi-automatic trimmer and 
beader for the production of large-diameter metal 
pressings, Fig. 12. The machine will handle a range of 
sizes from 12 in. to 28 in. and is speedy in operation, 
the time required for one complete cycle being 3.2 or 
6 seconds; there is an automatic clutch for starting 
and stopping and two independent cam-controlled tool 
posts enable all combinations of flange-trimming, curling 
and beading, rilling and flanging, as well as double 
seaming to be performed. The overall size is 53 in. by 
70 in. wide and 99 in. high, and a 5-h.p. motor is used 
operating at 960 r.p.m. or 200 r.p.m. 


Semi-automatic trimmer and beader 


Fig. 12. 





100-Ton Capacity Downstroking Hydraulic Operat- 
ing Press 


IG. 13 shows the “Barnes” 100-ton capacity down- 
stroking hydraulic operating press shewn by George 
Cohen, Sons and Co. Ltd. at the International Machine 
Tool Exhibition. The machine has an operating pressure 
of 3,000 Ib. per sq. in., is universal in application and any 
thickness of material, within the rated capacity of 100 tons, 
may be worked without re-setting. 
The bed area of the machine is 54 in 26 in., overall 
height 8 ft. 9 in., depth from front to back 6 ft. 6 in. 
and overall width 4 ft. 6 in. The height to the top of 
the bolster from ground level is 344 in. 

The 4-in. thick bolster is equipped with diagonal tee 
slots and the centre hole, 7 in. in diameter, is fitted with 
a removable ring. The maximum admission width 
between side plates is 36 in. but when equipped with the 
optional automatic stroking device the maximum width 
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which can be passed through the back is restricted to 324 in. 

With a down ram speed of 35 in. per min. and an up 
ram speed of 50 in. per min., the independent pressure 
control valves that are available on approach and return 
strokes enable a pre-determined stripping pressure to be 
used if so desired. The automatic stroking device 
enables single or repeat stroking to be selected at will, 
the stroking being variable from a minimum of 14 in. to 
a maximum of 12 in. Short strokes can be selected to 
operate at any given point between the above maximum 
and minimum. 

The built-in hydraulic pump unit is of the mono-radial 
type, by Andrew Fraser, and is driven by a 7}-h.p. motor 
suitable for 400-440/3/50 supply and running at 960 
r.p.m. A large filter is fitted, and the maximum oil 
reservoir capacity is 75 gallons. 


100-ton hydraulic press 


Fig. 13. 





Polishing Compound Remover 

ILVERCROWN LTD., 178/180, Goswell Road, 

London, E.C.1, produce a synthetic detergent 
specifically for removing polishing compounds by soak 
cleaning from all metals and plastics. ‘‘Composol” is 
water soluble and is particularly effective on stubborn 
compounds which have aged overnight and weekends 
and readily removes compounds from aluminium and 
zinc which have combined to form metallic soaps. Ferrous 
parts treated with ‘“‘Composol” also have a tendency to 
resist rusting. 
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rotection 
for 
luminium 


. on unfinished or painted products 




















with the 


BONDERITE 700 


SERIES 


and Pylumin 


also new 


Aluma Etch 


(Marketed under licence of U.K. Patent No. 73/ ,035) 


A scale free, controlled alkaline etchant 
for uniformly etching aluminium surfaces. 


For further details telephone us now or write to Dept. 8 


THE PYRENE COMPANY LIMITED - METAL FINISHING DIVISION 


GREAT WEST ROAD - BRENTFORD - MIDDLESEX - Telephone: ISLeworth 4131 
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TINMENS, PLUMBERS AND OTHER QUALITIES 
WIRE or TAPE, Solid or resin cored 


TO BRITISH STANDARD SPECIFICATIONS 





19 BORDESLEY PARK ROAD - BIRMINGHAM 10 


GRAMS: “STANNUM, BIRMINGHAM’ PHONE: VICTORIA 2291-2 











WOERSON Pneumatic 
Die Cushions — for 


BETTER PRESSINGS 


T D 
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Ww 
N 
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s 
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FOR DETAILS APPLY:— 


WORSON DIE CUSHIONS L®- 


M., RABONE LANE WORKS, SMETHWICK, 
STAFFS. 





Tel.: SMETHWICK 0939 
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AMUEL 


Pressings in all metals, also in paper, P.V.C., 
etc., for all trades. Accuracy, precision and 
high quality are assured by an engineering 
skill based on long experience. For reliability 
and good service, it will pay you to send us 
your enquiries. 


ICHOLLS 


10 COMMERCIAL STREET, BIRMINGHAM | 
Telephone : MiDiand 0632 














Low Headroom 


9A tis ett) -MAGNETIC 
LIFTING BEAMS 


For handling such magnetically 
permeable loads as joists, beams, 





bars, sheets and plates — use a 
BERL Multipoiar Electromagnet 


British Electrical 
Repairs Limited 


Empire House, Charlotte Street, Manchester | 
WORKS AT: BATH, BIRMINGNAM, CARDIFF, 


Better Equipment 
for Raising Loads 


CHESTERPYELD, . Ha 
GLASGOW, LONDON, MANCHESTER, 
NEWCASTLE-ON- TYNE, SWANSEA. 





—— 
om BER? 
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PRESS SHOP SERVICES 


J. P. UDAL LIMITED, Interlock Works, Court Road, Birmingham 12 
Telephone: Caithorpe 3114 6 





cere 3 a i Serving Britains Industry 


fi tye 
ESS 
BLACK STEEL SHEETS 


‘ Wh MEDIUM and HEAVY MILD STEEL PLATES, 
ay oh BARS and SECTIONS 
GALVANIZED STEEL SHEETS, Corrugated 


wv and Flat 
GENERAL HOT-DIP GALVANIZERS 


METAL SPRAYERS 
SHEET METAL WORK, Light and Heavy 


BLAC K WE SPECIALISE IN ROLLING WIDE STEEL 
SHEETS AND IN HOT-DIP GALVANIZING 


PRVAAL YT AYA EXTRA LARGE FABRICATIONS 


Rive Smith and McLean Lid | 


179 WEST GEORGE ST., GLASGOW, C.2 
AND FLAT Phone: CENtral 0442 Grams: CIVILITY Glasgow 


Works: Gartcosh Steel and Iron Works, Gartcosh, nr. Glasgow. Milnwood Steel & 
Iron Works, Mossend, Bellshill. Clyde Galvanizing Works, Mavisbank, Glasgow. 
Kingston Galvanizing Works, Port Glasgow 
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Seam Welders 





60 kVA 39” arm seam welder 


Welds 16 gauge M.S. Sheets at 4} ft. per min. 
Self-contained motor drive. 
Variable mechanical pressure. 
Primary tappings on transformer for wide 
range of secondary voltage. 
Straight and circular seam welders available, 
giving air-tight jo.nts to stand high pressure 
ALSO PATENT SCALING MACHINES AND SPOT WELDERS 


Write to-day for full particulars 


The WESTMINSTER ENGINEERING Co, Ltd 


(Dept. R.W.5.) 


METAI 


Victoria Road, Willesden Junction, London NW410 | 


Tel: ELGar 7372 (2 lines) 


Positive safety | 
simply obtained 


The P.M.G. Slide Lock 


Guard stops the ram 


instantly if the hand is 


in danger. 


Specially designed for 


| 
| 
| 
| 
| 
| 
| 
| 
Vv 


Send for leaflet No. 14. 





Attia PRICE MACHINE 
mau §©=6 GUARDS LTD. 


POWKE LANE, OLD HILL, STAFFS. 
"Grams: ‘PRIGARD’ Cradley Heath 
2 





| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| hand and foot presses. 
| 
| 
| 
| 
| 
| 
| 


Tel. : Cradley Heath 66423 





| 
| 
| 
| 
| 
| 
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HAND & POWER PRESSES 


OF ALL TYPES & SIZES UP TO 
400 TONS PRESSURE 








Motorised. , Se 

Y 4a 
Geared or Ungeared. an ’ 
Adjustable Stroke. = ae * | 


Self-Oiling Flywheel P] 


or Sight Feed ‘ 
a 






Lubrication. 
Safety Catch. 
Hand Guards. 


Automatic Feeds 
Rigid or inclinable. 






SWEENEY & BLOCKSIDGE (P.P.) LTD. 


SONIA WORKS, SALTLEY, BIRMINGHAM 8& 


Telegrams : Telephone: 
Sonia, Birmingham EAS. 3231/2 














STAINLESS STEEL 


for immediate delivery 


BARS TUBES 
SHEETS SECTIONS 


€D 


AORN RES 


LIMITED 


SCAPA HOUSE: PARK ROYAL ROAD 
LONDON N.W.10 


Tel: Elgar 58/1 Telex 25239 


$$12 
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For SHEET METAL WORK 


We undertake sheet metal work of every description and 
offer a service specialising in prompt and accurate work. 
Small or large quantities can be handled and our design 
department will be pleased to advise you on your 
particular problem. 


Consult— 


H. KIMBER LIMITED 


6 HIGH STREET, COLLIERS WOOD, S.W.19 
Telephone: LiBerty 7281 (4 lines) 


404 


TOGGLE BOLT 

















ARTICLES 


FOR THE SHEET | 
METAL & TINPLATE 
INDUSTRIES 


SPECIALITIES 


WIRE BAIL AND 
DRUM HANDLES | 
IN ALL SIZES FOR 
PAINT, OIL AND 





OTHER 
\) CONTAINERS 


| 
SUS 
We supply an extensive range of 


BRADLEY & BURCH TOGGLE BOLTS 


WIRE COMPONENTS — Catalogue on request — 





Size: 23” x 1}” Reg. Design 890044 


STURDY CONSTRUCTION 
yet neat in design 





LIMITED PARKER (TOGGLES) Ltb. 
65, LONDON WALL, LONDON, E.C. 2| 39, Wilson Street, London, E.C.2 





PHONE : NAT. 7518 ‘GRAMS : CLAVIGER, AVE, LONDON | Monarch 9275 


Wee cee 


ALL SECTIONS & SIZES aN 
Prompt and Efficient Service \ 


TF, 

















GENERAL SHEET | 
METAL COMPANY 


(BURY) LIMITED | 
& 
PARSONS LANE, BURY, 


LANCS, 
Phone: BURY 691 











— ——_ — eee 
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CLASSIFIED 
ADVERTISEMENTS 
for the SEPT. issue... 





INDUSTRIES Aucust 1960 

















by not later than 








16th AUGUST, 1960 


. . Should be sent to 
CLASSIFIED ADVERTISEMENT MANAGER 
“SHEET METAL INDUSTRIES” 
17-19, John Adam Street, London, W.C.2 









































The fastener with endless applications in the 
Sheet Metal Industry. 


SIMPLE—POSITIVE—SELF LOCKING 


Made in a variety of types and sizes. Special 

fasteners to suit customers requirements. 

Used on quickly detachable panels, inspection 

doors, access covers, machine guards, panel 
covers, fairings, box lids, etc. 


For full details and literature apply to: 


ODDIE BRADBURY & CULL LTD. 


SOUTHAMPTON 


Telephone: 55883 Cables: FASTENERS SOUTHAMPTON 





DEROTA 


TRANSFER PRESS 


£1,100 


Complete with electrics. Under maker's guarantee 
IMMEDIATE DELIVERY 





FREE TOOLING ADVICE 


HEADLAND WORKS LTD. 


Buckingham Place, 
Lake Road, 
Portsmouth 


Telephone : 
Ports. 20899 






















































AuGuUsT 1960 SHEET METAL INDUSTRIES 103 


CLASSIFIED ADVERTISEMENTS 


PREPAID BATES: TYPE ADVERTISEMENTS (no blocks) 2/- per line or 24/- per single column inch (12 lines per inch). Minimum 
charge 8/- (4 lines). Average number of words per line 7. 

DISPLAY ADVERTISEMENTS (with or without blocks) per single column inch (width 2 ins.) 12 insertions £1, 10. 0. each, 

6 insertions £1. 13. 0. each, single insertion £2. 0. 0. (pro rata larger spaces). BOX NUMBER 2/6 including postage of replies. 











Advertisements (accompanied by a remittance) and REPLIES TO BOX NUMBERS should be addressed to the Classified Advertisement 
Manager, *‘ Sheet Metal Industries,"’ John Adam House, 17-19, John Adam Street, Adelphi, London, W.C.2. Telephone: TRAfaigar 6171. 


MACHINERY and MATERIALS WANTED 


7 BOX Plant and Presses required | 
suitable f round and irregular c "y | 


tainers manufacture Modern Packages Lt 


tae eee _| SURPLUS STAINLESS STEEL 
MACHINERY and MATERIALS Sheets . PLATES . BARS - TUBES . SECTIONS - STRIPS . BLANKS . OFFCUTS 
FOR SALE 
e top prices paid 
BY TURRET PUNCH or we On ast! @ Offers by return or our 
nsf in. 9/16 im. § in. 11/16 in 2 in. | buyer will call 


25/32 in i im 1 in. and 2 mm. diameter 














es HAND LEVER 12-STATION 


| im. square and 2 in. square with strippers 
Maximuin presure about |} cons Punches| @ PROMpt collection and payment 
holes } in. diameter x 9/32 in. or 1 3/16 in 
diameter through 32 in F. J. Edwards 


STAINLESS RECOVERIES LTD 


DOVER ROAD . TRADING ESTATE . SLOUGH . BUCKS - Tel: SLOUGH 24622 
RE I TI A ET A SNS SRR RR em 


Ltd., 359, Euston Ri ad. London, N.W.1, or 
41, Water Street Birmi ngham 3 


Q-STAGE SECTION ROLLING MACHINE 














e for sale Outboard type, by G. Jones 
Motor chain drive 400/440/3/50 Hand 
el an i et Mn agg a SREB co MACHINERY and MATERIALS FOR SALE—cont. 
each end of » roll shafts Diameter if 
shafts 1? Lenett f shafts available for 
rollers ¢ 2 Width between houses 9} in I RASS CIRCLES Regular quantities 
Total f shafts 12 in. Distance Si in. x 20 g. soft, for sale. Reason 
. : . ‘ 3h able offe N ri 
inet Working centres 34 in, | 2b! ler AETALCRAFT BARRETI 1,000,000 


Ltd 359. Euston Road 
4) Water Street 


j ‘I STREET, GUISELEY, NR. LEEDS 
London = 
Birmingh an 








| 
| PARKER-KALON 
SELF-TAPPING SCREWS 





COLD REDUCED 
SLOTTED HEADS 


—— BLISS NO. 130 DOUBLE SIDED 


GEARED MOTORISED PRESSES for 
sale At presen woled for trimming and STEEL SHEETS 
tching body blanks for 4 lion ans . 
oS in. = 98 ie. x 194 fe. dom, Amtemetie Offered at Half Price 
j } r L oe f 
feed with suction pads. Pressure about 30 U.S.A. Origin at Mill prices for 
om; See ae i yotees epee STAINLESS STEEL BINDING HEAD 
30 in. Bed 27} in. x n. Motor drive early shipment. 1 eee Heme ~ ¢ 
20/440/3°50. F. J. Edwards, Ltd. 359 22,000 Type A. No. 10 x4 in 


, ter 83 Type J. No. 1 } 
Fs on = ad. I a Nm N.W.1, or 41, Wate BARTELI “ LIMITED + = ee - oe ~ * = 
| 58,000 Type Z. No. 10 x 1} in 


Ro: ING Mills. 24 in. x 36 in. two-high || 3 CHESTERFIELD GARDENS, ||| craintess sTEEL Rot ND HEAD 
eversing mill by Davy United h 300 | wae ma —s 
ip “nt = itomatic sc pias ic aap Peg LONDON : W.1 8,000 Type A. No. 10 xj in 





drive 
jriven roller tables. 24 in. x 60 in. two-high | 6.000 Type A. No. 10 x1 in 
t mill by Krupp Three 21 in. x 39 in Tel.;: GRO 3369 Telex: London 23369 | 52,000 Type Z. No. 6x7 in 
o-high mills b Taylor and Farley with Cables: Aletrab London 17,000 Type Z. No. 10 x 1} in 
m0 LD r « yrawme esses 600 to 
Seaiecis Sue aunkar ae Gee a ie a STEEL BINDING HEAD 
60 im 490 ton hydraulic deep drawing press ~ A RS eam CADMIUM PLATED 
table 77 in. x 60 in Reed Brothers (Engin 31.000 Type A. No. 10x 1 in 





vering). Ltd Replant Works, Woolwich 55.000 Type J. No. 10x32 in 


industrial Estate, London, S.E.18. Tel SECTION FORM 
_ ROLLING 


STEEL ROUND HEAD 
CADMIUM PLATED 








300,000 Type Z. No 6x} in 
“CHICAGO” PRESS BRAKES 350,000 Type Z. No. 6x1 in 
Here are six modern Press Brakes for M A Cc it | N E S H — Type zZ = . x? in 
work nearly every S.M. Shop can use. ryt ne rn - : . i" in 


‘7 No.131A. 4ft. « 1 ¢.— 6” throat—10 tons 

No.131B. 4 ft. x 18 ¢.—12* throat—10 tons 

Neo. 265 6 ft 18 ¢ — 6” throat—25 tons ROLLS and TOOLS 
Desi d and sfa ‘ed to 


No. 56A. 6 ft 16 ¢.— 6” throat—25 tons 


SAMPLES ON REQUEST 





No. 56B 6 ft. x 16g. for punching—25 tons = requirements Many other sizes available 
No. 68B 8 ft 14g. — 8” throat— 36 tons - 
Ideal for work within rated capacity. Variable * Lise from: 
strokes up to 50 per minute. Foot control. - 

All steel construction. CHAS. Ww. BIRD Ltd. D Cc WOODBERRY & co. 
Reasonable prices Circular on request. Junction Works, Oldbury Rd. . >. we : : ” 
THE OLIVER MACHINERY CO. LTD. Staffs. Smethwick CARDIGAN ROAD, HENLEAZE, 


WESTBURY-ON-TRYM, BRISTOL 


























196 DEANSGATE, MANCHESTER, 3 SME. 0027 
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MACHINERY and MATERIALS FOR SALE—contd. 
TEW 12 ft. x & im. Hyd. Guillotine. | 
4 New & ft. x # in. Hyd. Guillotine. | 
Now Sf. x § in. Over Cronk Guillotine. | LEO RAPP (STEEL) LIMITED 
Box No. 933, Sheet Metal Industries 
7-19, John Adam Street, London, W.C.2 Steel Stockholders 
oie wtetid = } Wimborne << = Norwood Green, Southal!, Middx. 
elephone : Southall 2322 
MILD STEEL SHEETS, on C.A., C.R.G.P., E. 4 PLATES; BLACK AND 
BRIGHT M/S. FLATS, BARS, SECTIONS, ALLOY 
Primes and Non-Primes. Capacity for pom and profile cutting. 
New FICEP Standard Universal Punching, A eS SRD en on ame ener 


Shearing, Cropping and Notching Machines 
All sizes ? in. to 1 in S., etc 

New FICEP Alligator Shears, 14 in., 2 
3 in., bar cap 

New FICEP 3 in. bar 

New Hacksaws, 6 in 

New MEBA 10 in 
Bandsaws 

New OSMOND 10 in., 12 in., 
Abrasive Cut-Off Machines 

New FICEP Colt Shearing Machines, capacity 
? in. plate, 14 in. bar and 5/16 in. notch- 
ing Angle cropping blades available, 


24 in. x j in 
THOS. W. WARD LTD. 
ALBION WORKS - SHEFFIELD 
Phones 26311 Ext. 371 


_Wards might have it have it! } 


in 


cap. Billet Shear 
8 in., 10 in., 12 in. ca 
and 12} in. Horizantal 


14 in., 16 in 





Remember - - 





TIME RECORDERS 
RENTAL SERVICE 


TIME RECORDER SUPPLY 
& MAINTENANCE CO., LTD. 


Hop 2239 
157/169, BOROUGH HIGH ST. LONDON, 8.E.1 




















FOR | 
Duct Fabrication 
After the LOCKFORMER 
CLEATFORMER 


comes the 





Which makes 
two kinds of 
Locks, the 
*S’ cleat 
and * Drive’ 
cleat and at 
25ft. per min. 
Both cleats 
have macnine- 
made uni- 
formity and 
cannoet vary. 
Both are pro- 


Machine 
many sets of 
Rolls, each of 
which contri- 
butes to the 
finished result. 


Drive cleat 


(2D 


& cleat 
Send for circular and samples 


THE OLIVER MACHINERY 


co., LTD. 
196, DEANSGATE, MANCHESTER, 3 





| 


| 








GUILLOTINES 


Treadie 

3’ x 18G...£61-10 
4 x 18G...£90 

3 16G...£80 

4 x 16G...£99 
Power 

4a 14G...£377 

a 10G...£516-10 
6’ « 14G...£509-10 
6’ x 10G...£610 

8 =« 14G...£817-10 
8 10G.. £917-10 
; i". “—_— =| \ » Overcrank 


KINGSLAND for ALL sheet metal working machines 





THE KINGSLAND ENGINEERING CO. 
25/37 HACKNEY ROAD, LONDON, E.2 


LIMITED 
SHOreditch 6357/5635 











RECTIFIER 
INSTALLATION 
FOR SALE 


6,000 KW. OUTPUT 
Latest type G.E.C. Mercury Are, pump- 
less, steel tank, air cooled, complete 
with all control and «witch gear in steel 
cabinet. 

PRACTICALLY UNUSED 
Input 6,600 V 3/50, with tappings. 
Output A.C, 500 V. 12,000 Amp. with 
provision for D.C. Voltage variation, 
Rectification 12 Phase. 


VERY ATTRACTIVE PRICE 
APPROX. | ORIGINAL COST 
Also Six separate 1,000 KW. equip- 
ments exactly as above. Further details 
and inspection on request. 


DAVIDSONS ENGINEERS 
(M/C) LIMITED 
Irkdale Street, Cheetham Hill, 


Manchester, 8 
Tel: COLlyhurst 1610 














MACHINERY and MATERIALS 
FOR SALE AND WANTED 


PORTABLE POWER TOOLS 





EW. used. bought, sold, exchanged 
Arther Drysdale and Co., Ltd., 58, 
| Commerce Road, Wood Green, 


N.22. Bowes Park 7221 








London 


SITUATIONS VACANT 





Pp 


RODUCTION Manager with planning 
experience for North Midlands. Sheet 
metal pressings and  fabrications—quantity 
production Details to Box N« 935 
* Sheet Metal Industries,”’ 17-19 Johr 
Adam Street, London, W.C.2 
SHEET METAI pee TECH 


A 


and 


NICIAN is r sist in a large 


equired t 
expanding Sheet Metal Shop specialising 





in batch production of a wide variety of pro 
ducts An extensive knowledge of press 
brakes and their oling is essential 
Apply Personnel Services, The Crittall Mfg 
Cx Ltd., Manor Works, Braintree, Fssex 
COPPERSMITHS 


and 
SHEET METAL WORKERS 


for 
STAINLESS STEEL 
FABRICATION 


For a permanent job in an expanding 
organisation having attractive rates of 
pay and a non-contributory Pension 
Scheme commencing Ist October, 1960 
and offering a variety of interest. 


{pply to: 
BURNETT & ROLFE LIMITED 
The Esplanade, ROCHESTER, Kent 
Telephone: Chatham 41766 























AUGUST 


1960 
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BUSINESS OPPORTUNITY 





RTB 


RICHARD THOMAS & BALDWINS LTD. 


Spencer Works 
CRAFT INSTRUCTORS 
Applications 


are invited for the 
following vacancies as craft instructors 
in the training centre now being 
established at the Spencer Works, 
near Newport, Mon. 
ELECTRICAL TRADES 
SHEET METAL-WORK WELDING 
INSTRUMENTS 
Applicants should possess wide 
relevant experience preferably in the 
steel industry. An Ordinary National 
Certificate, or an equivalent quali- 
fication, is desirable. 


Application forms, which should be returned 
by the 22nd July, 1960 are obtainable from 


THE MANAGER, 

STAFF & LABOUR RELATIONS DEPT., 
RICHARD THOMAS & BALDWINS LTD., 
SPENCER WORKS, 

LLANWERN, NR. NEWPORT, MON. 














CONTRACT WORK REQUIRED 


M 





ODIFICATIONS and repairs to standard 


eyuipment Prototype work for instal 
lation departments Detail sheet metal work 
Oxy-acetylene and arc welding Profile cut 
ting by bandsaw Experimental work 
Sandbrook Metalwork Experimental and 
Production Engineers, Laundry Yard, Ux- 
bridg Middx Tel. UXBridge 2966 


PRESS WORK of all Gescriptions carried 
Deep Drawing up to I5 in. deep 
Blanking and Forming up to 80 tons.--Wades 
(Halifax), Ltd., Arden Works. Fenton Road, 


Halifax 








| CHARGE HAND | 
Required 


by expanding company engaged in the || 
manufacture of Steel Office Equip- || 
ment together with Cabinets Consuls, 
etc. for Electronic Trade. 
A good knowledge of Press Brakes 
and Power Presses essential, prefer- 
ably in connection with the above 
trades. 


| 
| 
Good Prospects for Right Man | 
| 








Write in the first instance giving details 
of age, experience and salary required to 
BEDCO LIMITED 
Station Road, Harpenden, Herts. 














REPRESENTATIVES REQUIRED | 





| 


EPRESENTATIVES already calling on 
Engineering concerns required to sooner | 


additional welding and cutting equipment 
Box No. 937 Sheet Metal Industries 
17-19, John Adam Street, London, W.C.2 











TRUCK WING ROLLING 
An interesting opportunity urs for a suit 
able mpany to tak ver production orde 
for the manufacture of Truck Rear Fender 
All the equipment i availat Mprising 
Rolling Machines Wiring nd Swaging 
Machine, Spotwelder and Presses t Th 
equipment will be sold at a low figure in the 
event of a successful transfer Box No. 939 
| Sheet Metal Industries 17-19. John Adan 
Street, London, W.C.2 
FINANCE AVAILABLE 
IRE Purchase finance available for 
Machine Tools and Plant generally 
Apply D. Everard, Ltd 62, Oxford Street 
London. W.1! Tel Museum O811 
BOOKS 





TEIN BOX Engineers and others concerned 

with sheet metal production problems 
should have a copy of “ Tin Box Manufac- 
ture,"" by J. W. Langton, M.B.E., B.Sc., 
M.1.Mech.E.. obtainable from Canning Pub- 
lications, 14, Coleman Street, London, E.C.2, 
price 31s. 6d. post free. (Leaflet free.) 





CONTRACT WORK 


REQUIRED—contd. 








I ET US quote you for metal spinnings in | 
4 all metals up to 25 in. blank Wades | 
(Halifax), Ltd., Arden Works, Fenton Road 

Halifax 


gueet Meta! and Light Constructional 
| 


Engineers require work of a genera! and 





| varied nature. Capacity available 8 ft. x 4 in 

Box. No. 94! Sheet Metal Industries 

| 17-19. John Adam Street. London, W.C.2 

} . | 
| RECISION Sheet Metal Work for the | 
| Radio and Electrical Trade. Chassis, 
| Panels, Brackets. etc Power Press capacity 
up to 100 tons Press brake capacity up to | 
105 tons 8 ft. x 7/32 in. All spray and stove 
finishes ALD approved The Kaymet | 
Company, Kaymet Works, Sylvan Grove, | 
London, S.E.15. Telephone NEW Cross 6644 


— METAL Fabrications of precision 
% and repetitive nature a speciality Wades 
(Halifax), Lid, Arden Works, Fenton Road, 
Halifax 





MANUFACTURERS HAVE 
LARGE CAPACITY 


For pressings, stampings or complete 
products. Stove enamelled and pack- 
aged. Presses 159 tons 6 ft. « 3 ft. bed. 
Continuous ovens. Large steel stock 
available. Box No. 943, ‘‘Sheet Metal 
Industries,’’ 17-19, John Adam Street, 
London, W.C.2. 














DOMINANT WORKS - 
(opposite Boothby Road) 








METAL SPINNING OUR SPECIALITY 


UP TO 9 ft. DIAMETER 


(HYDRAULIC AND FLOW TURNING) 
POWER PRESSWORK to 250-ton capacity, including Hydraulic. 
GENERAL SHEET METAL WORK, ARGON, ARC & OXY-ACETYLENE WELDING 


DEEP DRAWN PRESSINGS 


SHAWE METAL SPINNING WORKS 


ELTHORNE ROAD - 


LONDON, N. 


19 Telephone: ARChway 6631/4 
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CONTRACT WORK REQUIRE D—contd. 











SHEET METAL WORK Rowntree Graham & Company Limited 


Raqutvtes fewest | 119-121 Gloucester Road - Walthamstow - London: E.17 
ALFRED A. CORRE & CO. LTD. | | LARkswood 3901 


23, JACOB STREET, LONDON, S.E.1 HIGH CLASS WORK TO PRECISION LIMITS 
Telephone : Bermondsey 2858 Formerly associated with Vitreous Enamelling Works (V.E.W. Led 


METAL SPINNING &))— METAL 2s 

















BENT WIRE ARTICLES 
SMALL PRESSINGS 
REPETITION-TURNED PARTS 








DRAKESONS—— 








VITREOUS || (GENERAL METAL SPINNERS) LIMITED 
| 
ENAMELLING CAPACITY UP TO 72° 
| IN ALL METALS 
Capacity available for Sheet 
Metal Parts 
| 


SPECIALISTS IN STAINLESS 
ALSO FACILITIES FOR FABRICATION | STEEL HYDRAULIC SPINNING 


We are noted for Prompt Service SHEET METAL ENGINEERS 


and Highest Quality 





21 PARKHOUSE STREET, CAMBERWELL 


W. B. & U. ATKINSON, LTD. || JOHN KING & SON (ENAMELLERS) LTD. || ‘ 
Rosse Street Works, Shipley. Yorks. || P.O. BOX NO. 4, CHESTERFIELD ||| LONDON, S.E.S. selene 




















Spinnings up to 15 feet 
in DIAMETER 


oe: 8 em Fo). we). ey F) 08.7 8 8.3 8 Oi ore ty we oR 





...are now in a position to offer spinnings up to 15’ 0” in 
diameter. May we have your enquiries for Spinnings 
deep drawn pressings in all metals up to 500 ton Triple action 


Hydraulic, Fabrications with argon welding and X-Ray. 


Head Office and Works: WESTWOOD ROAD, WITTON, BIRMINGHAM 6 Telephone: EASt 1561 
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BRITISH MANUFACTURER! DISTRIBUTORS 

WANTED IN CONSUMER AREAS 

THROUGHOUT G.B. FOR PATENTED* 

“XL CHIMNEY COWL” (Royalty Basis) 
“British Patent No. 814868 

The Patentee would also 


consider consigning patent 
rights. 


Features of the Cow! are: 
%* The head may be rotated to any 


desired angle after erection, 
without removal of base from 
chimney. 


*% The 4 curved faces of the cowl 
deflect the wind off it, thus 
allowing free passage of smoke \ 
through the 4 open side vents. 

*% A draught inducer inside the head of the cowl creates 
upthrust of draught, forcing the smoke out through 
side vents thus eliminating backdraught. 





%*& Made of weather resistant galvanised iron 
* Proven Profitable Line. 


Would interested parties please reply to : 
Cow! Manu /Dist., 
P.O. Box 1998, Wellington, 
New Zealand. 








SHEET METAI 


INDUSTRIES 


ENGINEERS & 
PR 
ESS TOOLMAKERe 


Press Tools for the Tin Box and 
Sheet Metal Trades 


Speciality 


DIE FORGINGS 
POWER PRESS REPAIRS 


Send for List of Second-hand Presses and 
Machinery 


H. & G. HOPTON (Est. 1870) 


219-221 BLACKSTOCK ROAD, LONDON, N.5. 
Telephone: Canonbury 9444/5 
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HE 


T 
SKERNE WORKS 
LIMITED 


ALBERT HILL, DARLINGTON 
(Tel: Darlington 5612) 


PRESSINGS 
PRESSED SECTIONS 
COLD FORMED SECTIONS 
FABRICATIONS 
MACHINED PARTS 


IN ALL METALS 


All enquiries promptly dealt with 








“SUBSCRIPTION ORDER FORM 
SHEET 
METAL INDUSTRIES 


JOHN ADAM HOUSE, 17-19, JOHN ADAM 8ST. 
ADELPHI, LONDON, W.C.2 


Telephone: TRAFALGAR 6171 








| Please send SHEET METAL INDUSTRIES 

| tothe address given below, for which 30/- 
is enclosed in payment of One Year’s 
Subscription. 


Name 


Address 


Date 


Cheques and Post Office Orders to be made payable 
to INDUSTRIAL NEWSPAPERS, LTD. 





— 














SHEE! ME 


TAI INDUSTRIES 


AUGUST 


1960 
INDEX TO ADVERTISERS Roberts, Sparrow & ( 
den numbere Wias SEQUENCE ‘ 


Mact eT 


ain ¢aul 


x ¢ 


Vaughan 

Veeder-Root Ltd 

Vickers-Armstr 
gineers) Lt 


ibraham & Sm 
ilkes, A. H 
ilkins & Mit 


1CA Li 17-19. Joh Street. Lor 
Regis:ered 


for Transmission By Canadian M 











REDUCED 


HOT- 
ROLLED 


Black or Galvanized, 
also plates up to 
1 in. inclusive 
SHEARED TO YOUR SIZES 


H. F. SPENCER & CO. LTD., WOLVERHAMPTON 


























7) y a oh mm - 1-1-1 of) 


cake ape ALL STEEL Universal 
Wh ~—=-~ FOLDING MACHINE 


_ MARK I 


For hand ration. WELDED STEEL PLATE CONSTRUCTION 
with adjustable tension rods and braces—VIRTUALLY UNBREAKABLE. 
om to the folding beam and folding axis _ song ove: and round 
up to 1 in, true radius. Quick lever clam ek beam rises 
ee in, BEAMS ARE MOUNTED IN REPLACEABLE BEARINGS. Very 
narrow return bends can be made in thin material, Back gauges are 
available. 
Made at our Chard Works and supplied in twelve sizes for 36 in. to 120 in. wide in 
16, 14 and 12 S.W.G. mild steel with minimum 1 in. depth of flange. Popular sizes 
are 48 in., 72 in. and 96 in. wide x 14 S.W.G, Fuller details will be sent at your 
request. DELIVERY, GENERALLY EX-STOCK. 


Excellent terms: monthly account, hire purchase or The FJE Machine Hire Plan. 
Besco sheet metal working machinery made by 


BS Edwords itd 










Edwards House, 359-361. Euston Road, London, N.W.1 Laman, Howe, 4 Ww 


Phones; EUSton 4681 (7 lines), 3771 (4 lines). Grams: Bescetools Londen NW1 


rn 





